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The commencement of a new volume of this Journal, affords a

suitable occasion for announcing such arrangements as have been

made, with a view to increase the value of the matter contained in

its pages. Guided by past experience, it has been our aim to enlist

as many contributors as possible. We have accordingly obtained

from severel distinguished professional gentlemen the promise of

contributions. It was intended to announce the names of those

who had been so kind as to lend their aid (permission having been

given so to do,) but time enough to hear from those already ad*

dressed, not having elapsed, we prefer waiting until the next num*
ber appears. Numerous engagements have prevented us from
making application to many of our oldest friends, whose readiness

to assist us has always been shown by frequent communications.

We would therefore respectfully request that all who may feel dis-

posed to be enrolled in our list of contributors, should send us

iheir assent at their earliest convenience.

We are most happy to embrace this opportunity of returning

thanks to those gentlemen who have hitherto favored us with com-
munications, as well as to those who have so kindly and promptly
answered our more recent call.

It will thus be seen that the pages of the Railroad Journal wilJ

embody a complete system of practical engineering, adapted to

the various circumstances of our extensive territory. The names
of the writers as well as the character of the articles will be suffi-

cient to show the correctness of our assertion. i »



H . JVew Experiments on Friction.

As an additional means of giving variety and value to the work,

it is proposed to give original translations and abstracts of such

French professional papers as may be deemed suitable.

If sufficient encouragement is offered, a scries of original arti-

cles may be expected on the most important topics relating to the

theoiiy and practice of the profession. Without entering more

into detail at present, it is proposed to leave the value of these im-

provements to be estimated rather from the pages of the work,

than from any mere assertions on our part.

In conclusion, we have only to remark, that if the same spirit of

kindness, and desire to support the Journal which has already been

manifested in several quarters, is continued and extended, we have

no hesitation in promising, under such auspices, a corresponding

effort on our part to do every thing tending, to the satisfaction of

our readers. ' * >' w / • •

KEW EXPERIMENTS ON FRICTION, MADE AT METZ, IN 1831, 1832,

AND 1833, BY ARTHUR MORIN, CAPT. OF ARTILLERY.

{Translated and abridged for the American Railroad Journal.

Remarks by the Translator.—A well conducted and extensive se-

ries of experiments upon friction, has long been a desideratum in

mechanical science, both for the specific application of particular

results, and for the general laws deducible only from trust worthy

«nd exact experiments. li^-^^M ^>^-' rv:v 1:^ ,•' r^j, 'V^ ,^»i±^^ii;'>

The best treatises extant upon this subject have hitherto led to

approximate or even erroneous laws, and hence their authority,

when followed out into extreme cases, has been shown to be worth
but little. For instance, the application to railroad mechanics,

: "where great pressure and high velocities are concerned, has proved

so fallacious in many cases, that hypothesis has been freely used to

reconcile well observed facts with the laws as originally announced.

The experiments of Mr. Morin are of a different character, un-

dertaken at the request of the French government, and carried on
at their expense—advantages have been afforded inaccessable to

previous observers. The result has been, an accuracy sufficient

to confirm in the most satisfactory manner the general laws of

friction, together with special results of the highest value for im-

mediate practical use.

Another remarkable advantage to be derived from the labors of

M. Morin, is this—they may safely be taken as the ground work of

all future experiments, and thus other observers in this department
' of science, instead of painfully retracing each step, may confident-
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I New Experiments on Friction.

ly go on from where M. Morin has left off, and add new facts with-

out re-examining those which may be assumed as established.

The uncommon ingenuity manifested in the contrivances of M.
Morin, have almost tempted us to go into the detail of his ma-

chinery and calculations. This, however, could not be done without

very cumbersome plates and a formal copy of so large portions of

the works as to greatly exceed the space which we can afford. Wc
have, therefore, preferred the report of the committee, which, from

its succinct account of the mode of operation, and the high reputa-

tion of its author, is worthy of attentive perusal. ;:},,^,.{ ^/..

v^ In future numbers we intend to give, if necessary, some of the

general results of the author, and the whole of his numerical re-

sults condensed into one complete table. .,. ... i-a.-'W

REPORT OP A COMMITTEE OF THE ACADEMY OF SCIENCES, UPOIf

THE NEW EXPERIMENTS ON FRICTION, BY M. MORIN. -' -^

^ :' Com. Messrs. Poisson, Arago, and Navier. z;^", > ./:.

The Academy has heard with, much interest, the summary which

has been read by M. Morin, of the results which he has obtain-

ed. The object of these new researches, has a most important in-

fluence in physics and the mechanic arts, and the processes employ-

ed by the author arc very remarkable, and seem to give superior

exactness and precision to experiments of this sort.

The resistance arising from friction is the principal cause of the

loss of power which cannot be avoided in the use of machines. It

appears that the first attempts to estimate its influence are due to

Amontons, whose paper is inserted in the Memoirs of the Old

Academy of Sciences for the year 1699. According to this skil-

ful physician,* the resistance of friction is independent of the ex-

tent of the surfaces in contact, which, since then, has been con-

firmed ; moreover, that this resistance is very nearly the same for

different substances, such as wood, iron, copper, lead, etc., when the

surfaces are covered with grease, and its value is about one-third

of the pressure of one body upon the other.
^

These results served for a long time as a guide to mechanics.

—

But Coulomb having presented to the Academy of Science, for a.

prize offered in 1781, a very extensive treatise, containing numer-
ous and varied experiments, for the measurement both of friction

* We do not hesitate to use this word in the sense in wiiich it is used in the oii^iaaU

and which is now becoming quite usual in Euiope. No single word has hitiierto been

employed to denote a person devoted to the study of physics, "but the v«gue and imperfect
term philosopher or natural philosopher has been adopted. This might, with equal propri-

ety, be applied to the Astronomer, the Chemist, Zoologist or Mathematician. lEd.J ' ,
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and of the rigidity of ropes, the rules deduced from it have been

generally admitted. ^ < ;^'^ ?r '•-;. ^VH^W ^ .fi'f:A^'V-- '^0^^-^

. The work in question, published in 1785, in the tenth volume of

the Savons etrangers, from the justly celebrated name of its au-

thor has acquired great authority—but, nevertheless, if we compare

it with the observations presented by M. Morin, we shall find our-

selves compelled entirely to reject a part of the results which it

contains.

The mode of observation employed by Coulomb consisted in caus-

ing one body to slide horizontally over the other, by means of a

weight suspended from a cord passingover a pulley. The velocity

of the motion was estimated from the time consumed by the sliding

body in passing oter each half of a space six feet4 and sometimes

even only four feet in length. ... \ ...U - 1 * -

The remits present very great inequalities, and are not in gene-

ral sufficiently numerous, in each series of experiments to give en-

tire certainty to the conclusions.

Such as they are^ they have in all cases led the author so far as

to announce the general laws of the phenomenon, which consists

chiefly in this, that the resistance due to the friction of solid bodies

is proportioned to tho pressure of one body upon the other, and is

independent of the extent of the surfaces in contact, and of the

velocity of the motion. It appears even, according to the recent

experiments, that these la"ws are more generally exact and less sub-

ject to exceptions than Coulomb himself had thought. •;''*

'; This physician appears to have been the first to recognise the ne-

cessity of distinguishing in the estimation of friction, the case of

a continual motion, and that in which the two surfaces which have

been in contact for sometime, separate and commence to slide the

one upon the other. But the numerical values of the intensity of

friclion which are given in Tiis Memoir, for these two cases, are not

at all confirmed by the results obtained by M. Morin.

lo the volume of the Philosophical Transactions of the Royal

Society of London, for the year 1785, we find some experimental

researches by Dr. Vince, whose results do not entirely agree with

those of Coulomb. These experiments having been made on a

very small scale do not appear to be of a character capable of giv-

ing us exact notions upon this subject. We may say the same in

regard to the more recent experiments of Mr. George Rennie, pub-

lished in the volume of the same collection for the year 1829.*

* This paper was republished in the 4th and 5th vols, of the Journal of the Franklin

Institute, and contains the most recent experiments of any extent hitherto acceMible to

the English reader. [Ed.]
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The mode of observation was nearly the same, as well as the prin-

cipal numerical values. We may remark among the latter, the

measurement of the friction of steel skates sliding upon ice, for

which the author found various results, comprised between the

24th and the 70th of the pressure. This resistance would be far

less than all those which have been observed, even in the case of

the hardest and most polished metals. '--^^^^
' ^

In regard to the observations made by M. Morin (the results of

which are announced in the Memoir presented Dec. 12th, 1831^

and an additional note, Feb. 6, 1832,) they are distinguished by va- .

rious circumstances, according to which, it appears that they should

give more exact and satisfactory results than all those which have

hitherto been published.

First. The slide was made to pass over a much greater space»

(nearly 4 metres—13 ft.,) which allowed the nature of the motion

communicated to be ascertained with greater certainty.

Second. The force acting upon the slide by which the friction

was overcome, could be calculated by knowing the amount of the

descending weight, having proper regard to the resistance arising

from the friction and inertia of the pulley and to the rigidity of

the cord. The author actually made this calculation with great

care in determining the resistances of which we have spoken by

special observations. But besides this, all the successive values,

thro' which the force acting upon the slide, passed during each ex-

periment, have been directly observed by means of an ingenious

apparatus, the idea of which was given to the author by M. Pon-

celet, officer of Military Engineers, and Professor of the School for

the application of Artillery and Engineering. This apparatus con-

sists of a spring by which the force in question is transmitted, and

which carries a moveable pencil, the position of which varies ac-

cording to the tension of this spring. While the spring is in play,

a disk carried with it, by the progressive motion of the slide, and

moved circularly by the effect of the same motion, receives the

mark of the pencil and thus preserves a faithful imprint of all the

variations which can take place in the tension of the cord by ,

which the slide is continually drawn. These two processes, alto-'

gether distinct, have exactly agreed in giving the same values for

the tension.

Third. The nature of the motion communicated to the slide

has been observed with an exactness no less remarkable, by a me-

thod analagous to the preceding. This last process consists in

the employment of a piece of clock work, placed in a fixed posi-

.:t 'J, (Cl;
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tion, and which communicate to a pencil a regular motion by
"which it describes, with a constant velocity, verified at each expe-

riment, a circle of 0.14 metre, {b\ inches) in diameter. A disk is

fixed to the axis of the pulley to which the descending weight com-

municates a rotatory motion, which is always in a determined pro-

portion to the progressive motion of the slide ; a sheet of paper

placed upon this disk receives the mark of the pencil. The curve

traced affects various figures, the nature of which is determined by

the combination of the proper and regular motion of the pencil

and of the motion, sometimes uniform, oftener variable, communi-

cated to the slide and the pulley by the motive weight and the re-

sistance to be overcome. The success of these delicate processes has

required great study and care. The author uses a very delicate

hair pencil filled with India ink. The traces of the curves obtained

in these experiments, a great number of which have been exhibited

to the Academy, show the extreme of delicacy and regularity, and

evidently leave no uncertainty as the appreciation of the results

which they are intended to exhibit.

The frictions hitherto studied bv M. Morin* are those of woods,

either dry or moistened with water, sliding upon each other, of

iron, brass, of leather and cordage, dry or moist, upon oak. The
elements of observation have varied within much wider limits than

in the experiments of Coulomb. The velocities having been carried

beyond 3 metres (9 ft. 10 in.) per second, the extent of surface as

high as 30 sq. decimeters (4C5 sq. inches,) and the pressure as high

as 1100 killiogrammes, (2430 lbs.) In all these experiments the

motions observed have been strictly uniform, uniformly accelerat-

ed or uniformly retarded and thus indicate plainly that the resis-

tance due to friction is constant and independent of the velocity of

motion. Moreover this resistance has been found equally inde-

pendent of the extent of the surfaces in contact, and exactly pro-

portioned to the pressure.

The general laws announced by Coulomb are thus found to be

confirmed, and as we have said above, the result of the experiments, .

at least, for those circumstances under which observations have

been made, that is for the case where the substances are dry or

moistened with water, and where no coating of a greasy nature

has been employed, lead us to think that the laws in question should

be regarded as in exact conformity with natural effects, and not

mere approximate rules which we could employ in the application

to the arts without the risk of any dangerous error.

* It is to b« remembered that this remark apphes to the first of the three Memoirs. [Ed.]
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The author as well as Coulomb, has recognized the necessity of

distinguishing the momentary effort necessary to separate two sur-

faces which have been for some time in contact, and the continued

effort which is exerted during the sliding. The first of these two

forces is generally much greater than the second. It appears, too,

that its value does not present the same constancy and regularity,

that it varies according to certain accidental circumstances, and

that it cannot be fixed with the same degree of precision. More-

over, M. Morin has observed a remarkable fact, which is this, that

always when the slide at rest is solicited by a force sufficiently great

to overcome the friction which should take place in ^ continued

motion, but too small to cause the first separation of tjie surfaces

in contact, a slight vibration given to the apparatus is sufficient to

start the sliding body. It results from this observation, that when

it is desired to measure the forces which are necessary to retain in

a state of equilibrium, a construction exposed to any shocks, it

would not answer, in general, to attribute to the resistance due to

friction a greater intensity than that which is manifested in the

case of a continued motix>n.

In regard to the absolute values found in these experiments for

the relation of tiie friction to the pressure, they differ much from

the results given by Coulomb, and lead us to attribute a much higher

degree of intensity to this kind of resistance. Thus, according to

M. Morin, the friction of wood sliding upon wood, when dry, or v

of iron upon oak, presents in the case of a continued motion, values

comprised between .32 and .62 of the pressure, while, according

to Coulomb, the same friction presents values between .7 and .17 of
the pressure. The difference of these results cannot, evidently, be .

ascribed to errors of observation ; we must necessarily admit that

the two observers have not operated under similar circumstances.

M. Morin remarks, that in the friction of wood upon wood, or

of metal upon wood, when there is no coating of grease, repeated

sliding does not polish the surfaces—on the contrary, the surfaces

mutually wear away, and this alteration shows itself by the forma-
tion of grains of dust which must be removed from time to

time, in order that the nature of the results may not be changed.

It is no longer the same when the surfaces of the sliding bodies are

impregnated, even slightly, with grease, and the intensity of the*'

friction is considerably diminished thereby. The author believes

that this observation will explain the want of agreement be-,

tween the results which he has obtained and those presented by
Coulomb. He supposes that in the experiments which are given

H''
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by this celebrated physician as having been made with dry wood
or metals shding upon each other when dry, substances may have

been used, which, in a preceding experiment had been covered with

grease, which he had satisfied himself with merely wiping off, while

he should have entirely renewed the surfaces. We abstain from

pronouncing an opinion upon this subject, in order to do which it

would be necessary for us to undertake special researches to which

"we are not able to devote ourselves.

Whatever may be the explanation of the discrepancy referred to,

the work presented by M. Morin appears to deserve great confi-

dence, on account of the number and extent of the observations—

the agreement of the results, and the nature of the new and re-

markable processes which have been employed. '^^^'nn.

It would be superfluous to insist, in this place, upon the impor-

• tance of researches of thisjiature, to the progress of physical sci-

ence, the arts—constructions and mechanics, properly so called

—

or upon the real utility of the pains and expense bestowed upon

these researches, which have been made at the public cost by the

orders of the minister of war. We think that the Academy should

approve the work presented by M. Morin by ordering its in-

sertion in the collection of the Savans elrangers, and encourage

him by its vote to continue his researches and extend them as far

«S possible. ,.:;*•-•>...;•.- > >;-: ^ I |:- -;_\;f.^ V-r.'Ki ^vrv«;4j

''. PolSSON, .ii/^

, : Araoo,
"i^.

Navier. . „

.

y'^^^'
[

%:
;^. 5.C

For the American Railroad Journal and Mechanics' Magazincl

INJUDICIOUS CONSTRUCTION OF RAILWAYS, AND THEIR MACHINERY
IN THE UNITED STATES.

In the Journal of the Franklin Institute for May, is contained an

article on the injudicious policy pursued in the construction and

machinery of many railroads in the United States, by John C.

Traulwine, Civil Engineer.

These remarks by Mr. Traulwine, have been induced by the pe-

rusal of Mr» ElUt's pamphlet on the same subject, which has already

been noticed in this Journal, and about which there has been some

controversy. The complimentary tcne in which he speaks of that

pamphlet, at first, caused us to fear that he was about to endorse

Mr. Ellet's wooden road, ^ithout grading^ to cost 81000 per mile, and

toith a half of a ton engine ; but we have been greatly disappoint-

ed on finding that he does not countenance a road below a cost of
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i^ 10,000 per mile, with an engine of 6 to 8 tons, which, at the pre-

sent prices of labor and materials, would build a road with ah edge

rail, artd furnish it, comprising a fair proportion of the indispensa-

ble ingredients of pouter, speed, and safety. So far we feel relieved.

There are, however, some views of Mr. Trautwine in regard to

the failure of railways, which, like those of Mr. Ellet, may be nd-

ticed as to broad. They assume that the causes of all our misfor-

tunes in railways are to be found,

1st. Tn a departure from first principles by our Engineers as a

"class.

2d. In a too imitative propensity in ourpeople\ and among our En-

gineers in particulars

I
The first cause, is, we suppose, interpreted to mean either thkt

too much money had originally been kid out on oar roads, as based

on the supposed trade and travel expected to be done by them-^^—or

that our Engineers were not gifted With the requisite prescience to

fenable them to avoid all difficulties in a new enterprise, at the firfet

;

jump. In looking around among all the river lines, we find that

; they have all, more or less, been actively engaged, very shortly af-

ter their completion, in remedying the defect, found radical in

hearly every department, of too little money having been faiHy
spent on them, and counting the miserable abortions of specuTa-

^lions; but looking at all the notable routes of railway, there is yet

living evidence about them, that if a violation of first principles bf

that sort attaches, it has been one of parsimony and not one of pro-

digality. A road nlay hav6 cost a great deal, without a due pro-

portion having been faithfully applied tovVards its judicious con-

struction.* r

There can be yet, nothing fully determined, or final, about ei-

Pennsylvania has been peculiarly the victim of bad and extensive railways. Her
iriain one, the Columbia, has had to berelaid. All the minor ones, such as the Norris*

town, the Tten ton, the Woodbury, the Little Schuylkill, Bearer Meadow, Danville and
Poltsviile, Mountjoy, Chambersburp, Elmira, etc., having flat bars, ^nd otherwise too

cheaply built, have all been rendered nearly useless under the effect of the lightest useful

locomotive. The sufferers by these roads are the hiost effective dfenouficers of Ihe improve*
hient generally} audit is not to be wondered at that the public mind in Pennsylvama is

60 wrongly impressed in regard to it. All this has tended much to increase the difficulty

andopposiiion otherwise raised against the Philadelphia and Pottsville railway, a genuine
isample, which, if properly studied, will be found onequaled, as a whole", and which can*
not fail ere long to be understood.

Between Albany and Buffalo, the railways are all flat bar, and their success would seem
to Favor that mode of construction among the undiscriminating, but this success is owing
to their being restricted to only half the functions of the railway—travel, which is slow,«nd

-, rough, attended also with the worst of all feelings—that of insecurity. Tne heavy ezpen*

,

- Bee of the travel are lost in their large receipts , but give them freight to Cariy, and thef
T louW not get on without a solid edge railroad. -^
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iher the construction or management of this improvement—its

present standard, and that a tolerably high one, has been reached

through the trials and failures incident to all new enterprises, and

by the same means, are we to look for a continued amelioration of

it. The school of experience was as necessary to further the pro-

fession of engineering, as that of any other, and baling those of a

merely speculative character—the more legitimate railways have

been built, and most of their original defects corrected at a cost

by no means disproportioned to their immense public benefit, and

a fair remuneration yielded to the stockholders. There is not

much grief spent over the hosts that have perished in perfecting

the science of medicine ; why, therefore, regret, if it can be said

that a few dollars have been wasted in advancing that of engineer-

ing ?

The second cause of too much imitation of the English by our

engineers, is still less tenable. It is, as we understand it, in the

other way—the later inventions about the railway, have all come

from our engineers and mechanics, to which the English with

their unlimited means, have been enabled to give the most effect,

. and they are yet behind us in several items. The white metal, in-

Tented by Babbott, Boston, for journals of wheels, and for all parts

on which there is revolving or sliding motion, the anti friction

'.qualities of which, to a railway, are incalculable, is yet unknown

to them, and it is allowed that our locomotive, the mainspring of

. the improvement, is at least, 30 per cent, better than theirs. Our
resemblance to the English, therefore, as the effect of imitation, is

very faint, either in solid weight of rail, in extent of stone mason-

, rj', in straight lines, in level grades, in inferiorily of locomotive car,

\ and still less in profusion of ornament. How do the wooden
^ sheds at either end of the Camden and Amboy road, compare with

-X the terminations of the London and Birmingham railway? This

matter of failure is then more justly reducible:

Ist. To a want, mainly, of that knowledge which is only reach-

'. ed by time and experience, and is natural to the inception of all

new projects.

2ndly. To that uncontrolable propensity in man to turn every

thing to bis own selfish ends ; and railways, as well in England as

^ here, wierc a favorite prey among the Vultures, so common to both

^ coH^tries in the past ten years of debauched morals.

I
Under these two potent causes of ineocperience and plunder, sur-

prise is not to be felt fdr the failure of those schemes terminating

in the roads, or left there unfinished ; but the highways have had.

• V,
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moreover, to bear up against the further evils of a reckless compc-

tition from rival lines and corrupt management, so that the mass of

stock and loan holders finding, for the most part, disappointment,

agi'ravated by expectations raised too high at first, have, together

wi'lh the public, been 6euJi7rfe7Td into the conclusion that all rail-

ways must be failures, and it is scarcely possible to awake them

from their stupor. Something more, however, of a spirit of in-

quiry is getting abroad, induced, principally by this improvement

being so successful and so great a favorite in the more intelligent

New England States. '.'^K ; ;
To convey some idea of the sweeping nature of Mr. Tautwine's

remarks on the course of our engineers, we make the following ex-

tract:

" But the American engineers, as a class, do not descend to first

principles. It is enough for them, that such and such improve-

ments have been introduced in England. Omitting all considera-

tions of the premises, they look only to the conclusions, and the

imitative faculties are forthwith called into requisition without any

regard to the modifying and controlling circumstances peculiar to

their own case. They dash on blindly in their operations, deluded

by the impression that they cannot err if they only adhere closely

to their English models.

When the engineer commences his location, his aim, almost inva-

riably, is, to obtain the best abstract line ; and whether his road is

to obtain 5000 or 50,000 tons annually, the character of his grades

curves, superstructure, etc., will be precisely the same. His stand-

ard of propriety is an invariable one ; it adapts itself to no contin-

gencies ; it admits of no accommodation to difference of objects to

be effected. It is summed up in the brief sentence, 'the English

do so.* '-f^AY. iihj:~l,
"

!i'i<vi ^

A deficient trade has, after all, been the real rub, and for this the

President, Directors, and Stockholders are certainly more responsi-^

ble than the engineer, who might supervise, but whose estimate, in

particular, was not to be taken as the only guide for the quality oT
the work. That conspiracies among them to beget large and
wasteful expenditures, were occasionally formed, is scarcely to be

doubted, involving in the same ruin the money of the projectort

and the character of the improvement. This collusion, Mr. Traut-

wine admits, where he says finally, to make both ends meet an ex-

hibit of probable revenue concocted, to suit the report.** ,

Availing himself of all the lights furnished by the trials and fail«

wres so far, Mr. Trautwine, himself, has tried to supply us with a
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true model and estimate of a railway. In this, however, he car-

ries us back to the point at which the improvement commenced, the

flimsy flat bar of 24 ions per mile, or 15 lbs per yard. And of

this he speaks in the following enraptured terms :

—

,

*' I entertain a high regard for the flat bar road, and conceive tl\at

the odium which has been attached to its memory has been unjust-

Jv incurred . .

" Now, so far from expecting this superstructure, (as per model
given,) to be knocked to pieces in a few years, as the old flat bar

roads generally were I should calculate on its annual repairs being

less than, perhaps, on any railroad in the United States, and that

not from any inherent virtue in the road itself, but from simple fact

that all it$ parts Qve proportioned to the offices they have to perform.

We should have no crushings or difficulties here, but with its light

engines, (0 ton engines used up the Winchester and Potomac road,

and did little work besides,) it would be one of the stiffest roads in

the Union, and, moreover, a much more agreeable one to ride on

than any of those of more permanent construction. Besides

which, it would annually yield 8 per cent, clear profit on its cost,

when (ioing only the moderate business of a trip, daily, in one di-

rection, with a small model engine, over grades of 60 feet per mile ;

or should the business require an eight ton engine, it would yield

12 per cent, profit on the same number of trips ; or should two
trips, daily, in each direction, be necessary with such loads, it would

yield 24 per cent,^* v vf." • •: \ ; I ^^-^ -^ j -. ,,f,r. ,

-« Here is pretension enough to perfection, but on which he is not

singular and alone, as both Mr. Ellet and Mr. Heron, make a simi.

lar claim, the first for a pure and purely wooden plan, and the se-

cond on the other extreme for one of a complicated wooden trellis

consuming nearly a forest for each mile.
j
••- > -»>

But nothing is more easy than thus in our closets to produce the

results necessary to bring about our plans—the road is there made

to cost ju5< so much—ample trade and travel provided, and the

charges of our own selection—their regularity ensured, and all the

machinery to work just so. Is not this the very basis on which

nearly all the engineers have acted, of whom Mr. Trautwine has

been so unsparing. The clause in the above extract, modestly ital-

icised by himself, is therefore a mere conceit, and on which in

practice his scheme, like many of those of his denounced brethren,

would be sure to fail, because, >^u ^«> r/ p%>««v ^i..--i-Vv
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^ 1st. An engine of 6 tons* could not be relied upon to draw at all

times, if at all, 30 tons gross load, over a flat bar and grade of Oa

feet. ' "- ' -. -»

^*2d. The trade and travel which might average 30 tons daily,

gross load, would often as natural to it, come in irregular and ca-

pricious quantities, varying at times, perhaps double the amount

on which the other proportions of the machine had been adjusted,

when there is any provision for such a call, nor is any thing allow-

ed for an increase of traffic, which may not be far from right, for

a flat bar road, although a rapid consequence of the edge railroad,

and it is not difficult to make any sort of road pay, where it can

dictate the charges, and make them double those usual on. other

roads for the same distance, as done by Mr. Trautwine.

It is therefore, that when the railway is really calledfor, the tru-

est economy is to prefer the permanent to the temporary, itself a

chief impulse to the progress of a community—its chief quality

should be a provision for that progress No road, using steam, is

now renewed with a flat bar, and too many we know of, that

would rejoice in the means of replacing it by an edge rail.

Mr. Trautwine further says, " it is not the best railroad, but the

best paying railroad that should be aimed at."

It may be inferred that we hold the two to be synonymous ; and

to show that this paying quality, desirable as it is, is not always to

be ranked first, we quote from Mr. Ellet's Laws of Trade, and sub-

scribe freely to the views of the following extract.

" Such works are rarely if ever undertaken, exclusively as ob-

jects of immediate speculation. Capital is too valuable here to be

invested in enterprises, which can at best be expected to return a

moderate interest, and that at a day so distant, that the capitalist

looks upon his subscription rather as the property of his heirs than

of himself. And in consequence, investments are seldom made in

such objects with a view to the immediate profitableness of the

venture, and an interest paying fund."

* We allude to the old plan of engine, for such has been the rapid improvements of
late on this machine, that it is hard to keep pace with them. Baldwin has now the model
for a 6 wheeled draught engine, much simplified, the whole weight being applied as adhe-
sion, by which one of 6 tons is made as effective as one of 10 tons of the ordinary make.
The foreign engineers from Russia, Austria, &c., now here, approve highly of this model,
and we hope soon to see one in actual operation on the Potlsville Railway. It is cornmon
for some engineers to abuse heavy engines, when they can only be called so, where the

power that sustains fhem, is inadequate. An engine of 11 tons is not heavy on a 50 lb.

edge rail, while one of 6 tons is so on a flat bar road, on which the great object of the
railway, despatch, is neutralized ; and except at enormous outlay for repairs to both roa4
ADdmachioery cannot be maintained on them.
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This, as a general view, is the most liberal one to take ; if a

present sacrifice must be snbmitted to, it is more than made up by

the indirect and ulterior advantages. And truly is exemplifield in

the case of the Philadelphia and Pottsville lailway, the cost of

which, at 5,000,000 of dollars, we will suppose, owned among the

mass of coal consumers, who now require one million of tons, on

which a reduction of at least 1 1-2 per ton is effected by this rail-

way, equal to $1,500,000 per an. or, to an indirect dividend of 30 per

cent on its cost. Let this fact be well pondered by those who
talk abusively of railways, and of this one in particular.

from the Civil Engineer and Architect's Journal.

MR. VIGNOLES' LECTURES ON CIVIL ENGIIVEERING, AT THE LONDON
UNIVERSITY COLLEGE.

Second Course.—Lectuee IV. Laying out Railv.ays.—In the
jpreeeding lectures the subject of the motive power had been much
enlarged upon, from its necessarily influencing the manner of lay-

ing out a line. Mr. Vignoles said the student may be referred to

study, at greater leisure and in detail, the principles laid down in

the works of various authors on laying out both roads and rail-

roads—M'lVeill, Parnell, Navier, Tredgold, etc.—and the rules laid

down by them may be taken as sound first principles, though mo-
dified at present by the improvement of motive power and other

causes which could not have been known a priori. Railroads have
so completely superseded many of the principal roads, and the pub-

Jie convenience has been thereby so much interfered with, that it

becomes a matter of importance to run the trains as often as possi-

ble, and this becomes a new element in laying out a line of railway.

Hitherto this has been done under the injpression that the engines

would always carry maximum loads, and though it is true that

main lines radiating from the metropolis, into which a number of
•Vibutaries fall, may be laid out with a view to maximum loads, yet

it jljecomes a consideration whether it would not be better in gene-

ral to lay out railways with a view to the trains going often, and
witV light loads, and thereby to make the gradients suitable to the

ground over which they pass. On this subject Mr. Tredgold has

always judged soundly. Seventeen or eighteen years since he

oiade variojus calculations on the comparative expense of ascend-

in».apd4escending inclined planes, and of cutting them down to

a level ; iaad he states, in his Treatise on Railroads, that it will be

much less expensive to follow nearly the undulations of the surface,

and " if ja few ^examples (of the comparative expense) be added, it

will assist in removing those extravagant notions of cutting and
embankments, by which the capital of the country is wasted m un-

profitable speetilations." But the practice of engineers has been

directly opposed to this, although we had almost a daily improve-

paent in locomotive power, affording means of overcoming the
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difficulties of steep gradients. Before determining upon the incli-

nations which he will adopt, therefore, the engineer should make

estimates of the comparative expense of forming and working flat

gradients, and gradients of an inferior description, and it will be

found the gradients of 50, CO, and even 80 feet in a mile, may be

advantageously introduced, especially where the traflUc is not very

considerable. And if lii»es were laid out upon these principles, in-

stead of the traveller being overcharged with the expense of the

capital sunk, as at present, he would be charged with the expense

of the motive power, which bears a very small proportion to the

total amount exacted from passengers. Locomotive power only is

scarcely more than \(L per passenger per mile, whereas the ordina-

ry charge to passengers is 2d. ; and this may explain why railway

companies do not lease the working of their lines, for they make
most of their profit as carriers, and not as capitalists.

In laving out railways there are generally two distinctive de-

scriptions of country which the engineer meets with, each of

which requires a different description of treatment with respect to

his operations. The first is where there is a certain summit or

ridge of country to be surmounted ; the rule in this case will ap-

ply both to roads and railroads—viz., to get a uniform inclination,

if possible, up to the summit ; but if that be not practicable, to lay

out the line in stages, taking care that, having once attained any
intermediate elevation, the line does not, if possible, descend again.

In a country of this description there will be much more difficulty

in the details than in striking out the first general idea, for it will

require the greatest care and patience to lay out the line so as to

ascend to the summit at the least possible expense, by winding along

the sides of hills, and crossing lateral valleys and ravines to the

greatest advantage, etc. ^'.;.'v:/ :>:•;?.
The other description of country is where the extreme poitits of

the line to be laid are on a level, or nearly so, and the ground va-

ries. In this case his judgment will be principally exercised in de-

termining the general direction of the road, in taking trial levels to

determine the line of least cutting and embankment, in avoiding

valuable property, and in securing the largest amount of traffic $

and in a country like England, which is so full of improvements",

gentlemen's seats, roads, streams, etc., it is an exceedingly compli-
cated duty to make choice of the best line under such circumstan-
ces ; but it may be laid down as a general rule, that in any difficul-

ty it is always better to incur a positive known expense, which
will not entail future liability, than by diminishing the expense in

the first instance to run the risk of undergoing future loss. Thus,
for example, if a line of railway upon a slight embankment should
cross a road on the surface of a wet and marshy country, it will

be better to raise the road to a sufficient elevation to pass it over
the railway, though the height of the bridge and approaches be
thereby greatly increased, than by slightly lowering and passing it

under the railway at a greatly reduced expense, to render it liable

to be continually laid under water. And these are the kind of cir*
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cumstances that require so much care and consideration on (he part

of the engineer, to enable him to judge of the comparative amouiit
of cost and maintenance of the different systems which he can
adopt, and to regulate his design accordingly. Now we might go
on thus increasing railway gradients until they approached nearer
and nearer to those of a turnpike road, were it not for the difficulty

of regulating the descent of them with safety. On a turnpike road,

writers have suggested that from 1 in 3G to 1 in 40 is the best slope,

because horses may gallop down without danger, and, at the same
time, it is a good trotting road upwards. But on railways it is not

safe to go down such inclinations as that. Professor barlow lays

down that when the inclination is greater than 1 in 160, all advantage
from gravity in the descent is lost, from the necessity of applying
the break, and he has formed tables to show the amount of loss sus-

tained in the ascent; thus, he states, that going up one mile of 1 in

100 is equivalent (of course with a maximum load) to going 2^
miles upon a level ; but he will not allow that any corresponding
advantage is gained in the descent of this, or any plane steeper

than about 1 in 180. Now, if this be the case, we must have a to-

tally different set of elements in forming lines of railway from
what 1 have been laying down. But, as has been already stated,

this is not the case in practice, for trains can have, with perfect

safety, the full benefit of gravity on all descents up to 1 in lOOj

and the engines seldom carry maximum loads. The same line of
argument has been pursued with lespect to turnpike roads, where,
however, there are many circumstances in operation which do not

occur on railways—such as the unsteadiness of horses and coach-

men, which influence the question : but the great point to be con-

sidered is whether it is most economical to lay out railways with
respect to stationary or to locomotive power. On this subject M.
Navier very sensibly remarks, that great rapidity being the char-

acteristic of railways, it has been considered necessary to employ
locomotive engines, which system presents an important advantage
in being able to increase gradually the number of engines as the

demands of commerce require it, whereas, on the stationary sys-

tem, it is necessary to provide at once for the greatest amount of
traffic that can ever occur. But in the event of this increase, vVe

have still the means of using light and frequent trains for trans-

porting a heavy traffic over a line of inferior gradients, and reduc-

ing the charge of the interest of that capital to the public. But
whatever be the description of country \vhich the engineer may
meet with, he should first of all make or procure detailed plans on
the largest scale, and upon them lay down a number of surface le-

vels, and from them, as from a model, to find the line of least ex-

pense and greatest accommodation. The magnificent Ordnance
maps of Ireland, from their great scale and numerous surface le-

vels, will render the task of the engineer in that respect easy,

should the long deferred introduction of railways into the country

be ever carried.

:>:? Lecture V.—On ilie comparative Advantages of Di^erent Rail-
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watjs. The class will, no doubt, be inclined to think that I have

dwelt too long in the first four lectures of the present course, upon
the principles of economy in motive power, but I assure you, that

if, in after years, any of you follow up the profession, you will find

the subject one of the most vital importance, I shall this evening

draw vour attention to the different elements of comparison which
should' guide the engineer in forming a selection from different pro-

posed lines of railway, and shall take, as a text book for that pur-

pose Mr. M'Neil's translation ofM. Navier's work On the Means of
Comparing the respective Advantages of Different Lines of Rail-

way—-a work which I highly recommend for your private study,
'- on account of the clearness and accuracy of the views it contains.

M. Navier states " that the elements of comparison of different

lines of railway may be divided into two heads ; first, the establish-

ment of a very rapid mode of transport—a consideration which
should give a preference to the shortest lines, the velocity being

''%' supposed to be the same in all ; second, the increase of wealth
which may result from the establishment of a line of railway.

The construction of a railway, like that of a common road or a
canal, is favorable to the advancement of wealth ; in the first

place, because the actual lexpense of transport in this direction, is

diminished ; and, in the second place, because this diminution in

the cost of transport increases the value of the neighboring proper-

ties, facilitates the establishment of new works, and increases pro-

duction ;" and the saving effected is not merely a private advantage
to those individuals who may be directly benefitted by it, but is so

much actual increase of the wealth of the country at large. "The
first of these eflfects—that is to say, the diminution obtained on the

actual cost of transpot—is the cause of the second, so that this dimi-

nution is the principal circumstance, and that which should be prin-

cipally considered." Taking it as established, therefore, that dimi-
nution in the cost of transport is the principal thing, we come to

the result that the cost of motive power, on which this is depend-
ent, is the leading point to be attended to in the formation of any
line of railway. Indeed, M. Navie^ goes so far as to say that this

is almost the only circumstance to be attended to ; in his own
words, "we should even say that the rate of reduction which is ob-
tained upon the actual cost of transport, by the establishment of a
new communication, is almost the only circumstance which should
be thought of ;" but he goes on to say, very justly, "it is also ne-
cessary toconsider the quantity ofgoods which if carried, or which
may be carried hereafter, in this direction," for the very essence of
the raiUvay system is to increase its own traffic ; for it is evident
that it may be less advantageous to the country to produce a great
economy in the cost of transport upon a line where there is but
little to carry, and more advantageous to produce a less economy
upon a line where there is a large quantity of merchandise is car-

ried." These are the principles which I have been endeavoring
to impress upon your minds, and which from their importane,!
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cannot too often repeat. *• It is therefore,'* says M. Navier, " gene-

rally necessary to take into consideration, in the comparison of dif-

ferent lines, the quantity of traffic which may be established on

each, and even the increase in the value of properties, and the de-

velopment of production to which the establishment of these lines

may give rise respectively, according to the nature of the coun-

tries which they traverse." I would observe, as a passing remark,

that the word developcment, in French, generally refers to length
;

thus the development of a line of railway will be spoken of

—

meaning the length of that line—whilst, in English, the word refers

to an extension of superficies. M. Navier does not go minutely

into the examination of these last elements of the question, which

rather belong to statistics and political economy than to engineer-

ing, but confine* himself to the '* consideration of the reduction

which the establishment of a railway can effect upon the actual

cost of transport—a most important consideration—to which, as

already remarked, it is always necessary to attend ; and this will

form, in every case, the principal element of the comparison be-

tween different lines, and often leads to determinations purely geo-

metrical or mechanical, and, consequently, exempt from arbitrary

deductions."

M. Navier then goes on to state, that " the cost of transport on
a railway, as upon a road or canal, depends on two principal points,

which it is necessary to distinguish and consider separately ; the

first of these is the expense of constructing the railway, and the

second is the expense of conveying the goods on the railway, when
it is constructed. The expense of the construction of the railway

is independent of the quantity of merchandise and of passengers

that will pass over it. The expense of transport, properly speak-

ing, upon the railway supposed to be constructed, depends, on the

contrary, upon the quantity of merchandise or of passengers

—

that is to say, all other things being equal, the expense will evi-

dently be in proportion to the tonnage." Now, a few years back»

the whole time of the House of Commons was taken up with com-
paring the merits of rival lines of railway, for no sooner was one
line proposed than directly a rival line was started. It is well

known that, for the Brighton Railway, four different lines were
proposed—the discussion on the respective merits of which ex-

tended over a considerable length of time. But it is a curious fact,

that, in all these discussions, the principle which has been laid

down this evening was never once alluded to. Now, in the prac-

tical working of railways, the diminution of expense of transport

i« generally quite independent of the quantity oT goods carried,

for,' after a line is constructed, the charges are generally arranged

with reference to rival lines, or to the competition which may exist

with the railway ; and the interest of the money laid out is scarcely

thought of, however much it may have entered into the a priori

calculations. The Paris and Versailles Railways may be men-
iioned } two lines were started, one on each side of the river—the
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Government did not like to treat either party harshly, and passed

both bills, and both lines are actually executed ; and, from the

great competition between them, the charges for transport of goods

and pass6nf^ers will probably bear little or no relation to the in-

terest of the capital expended. There is, however, another element

. which renders the calculation of a very complicated nature. The
• railways are different from common roads or canals, over which,

after they have been once constructed, the public have been left to,

find thejr own way—considerations of public safety render it

' necessary to incur great expenses in terminal and local stations,

&c. ; and there are also secondary expenses, such as the annnal

cost of repairs,*'police, and management, of which it may be said

, that they depend partly on the interest of the cost of constructing,

; and partly on the amount of tonnage carried. Now, from expe-

rience a general idea can be formed of the expense of these items,

but, before going into the details, I will return to M. Navier, who
says—" We may, therefore, admit, without falling into any serious

error, that the annual cost of transport on a railway is, in all cases,

formed of two parts—the one proportional to the expenses of the

construction of the way, and the other proportional to the amount
of tonnage carried ; and we should also observe, that the cost of
transport of one ton of merchandise cannot be specified, unless the

number of tons which shall be carried annually from one extremity
^ of the line to the other be known." Now, hitherto we have been

. unable to determine a priori what these amounts are—but we can
tell with great accuracy what they have been on the different lines

of railway now in operation. The following tables give the average
of these expenses on several lines of railway :—

-

jNlERCnANDISB TrAFFIC. ^ • ,. .

Heads of charge.

Coal on colliery Goods on the

railway in the Liverpool and
north. Manch. Rlwy.

Locomotive power—wages and repairs 0-355*

^^•Ki. -W :
-• ' ' -'.^faA't - .'• 0-025

"' ' Total ..

Wagons
Conducting traffic

Maintaining railway
General expenses

* Total cost

0-425*

0-125

0-380
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yi%«^nJ^r: PaSSBMOBB TRAFFIC.
} ^

.

V*-'* - • '

i lK>nd. & Mane. Dublin & Kings-

i Heada of charge. Railw.—average town Railw.—av.

S:^x,^i^f 60 passengers 40 passengers
* per train. per train.

Locomotive power—wages and repairs 0*1 70*. 0*173*

„ fuel - 0-100
I
i* 0-115

:

• '! ^ Total - 0-270 - 0-288 ^
Coaches - . - - 0054 - 0-031

Conducting coaching - - 0-104 - 0-113 -. .'.

Maintaining railway - - 0*085 - 0-050 -;>

General expenses ;»;,• • ^'

*

,= • 0-091 [^•.z 0-174
.

-

:' O
*f

. Total cost - 0-G04 • 0-656 ,

"ajii >i" : Per passenger per mile—in decimals of a penny. . , ..

% Taking the Liverpool and Manchester Railway as an example,

we find the number of passengers to average sixty per train. This
may, on the whole, be considered as a fair average on all the rail-

roads throughout the counH-y. Seven years working of the same
railway gives, as the average expense of locomotive power, 0)lld.

or about \d. per passenger per mile. The gradients do not exceed
six or seven feet per mile, with the exception of the inclined plane,

and this also is an average amount for most railways—in fact, fuel

and wages are so nearly the same on all lines, that the expense of
this head can be calculated with great exactness. The expense of
locomotive power, also, is the only one which depends upon the

gradients. The other expenses, which are independent of the gra-

dients, are— coaching, conducting ditto, maintaining way, and
general expenses, altogether amounting to 0-33^/., which added to

0-27rf.=0-60rf., or, in round numbers, three fifths of a penny per

passenger per mile for the expense of transport. Now, let us ex-

amine the relative expense of the merchandise traffic. We have,

for the expense of locomotive power, 0-55«/, or, in round numbers,
^d. per ton per mile ; for the cost of wagons and secondary expen-
ses, r97(j?., which added to 0-55</., gives 2-52d'., or, in round num-
bers, 2\d., per ton per mile as the actual cost of transport. Now,
let us mark the very striking result of this comparison. Even with
all the most recent improvements, and cutting down every expense
that can be reduced, the mere transport of passengers costs three-

fifths of a penny per passenger per mile, whilst that of goods is only

2i(/. per ton for the same distance, and of this \d. may be thrown
out, arising from other sources, leaving the cost of transport—pas-

sengers, three fifths of a penny per passenger per mile
;
goods, \\d.

per ton per mile. In the first case, we have an amount exceedingly

high, in proportion to the present means of transport, whikt the
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econdcase presents a result as strikingly low. A ton of goods is

equivalent to the weight of fourteen passengers, inrith 20 lbs. of lug>

gage each.

When the loads to be carried are light, and the yelocities at

which they are carried considerable, the steepness of the gradients

is a matter of comparatively little consequence, but as soon as the

engine is loaded to itsmaximum power, the railway system becomes

unable to compete with the canals, so far as relates to the carriage

of goods. If these are the results offered to you by past experi-

ence, do you not see at once how it affects the question of laying

out lines in remote districts, where but a small amount of traffic

can be calculated upon ? Again, referring to the table, with refer-

ence to the difference between carrying slowly and carrying quick-

ly, we find that the expense of locomotive power on the Liverpool

and Manchester Railway is O'o5d., or nearly three fifths of a pen-

ny, yet that the expense upon the best railways, where goods are

carried at a moderate velocity, is only 0'38d. and the remaining ex-

penses Q'bld., so that it comes to this, that we have—Liverpool and
Manchester Railway, 2^rf. per ton per mile; other railways, with

moderate speeds, \d. per ton per mile. M. Navier proposes a case

not quite so strong, perhaps, as might be made out, and I will,

therefore, refer to the Brighton Railroad for example, the expense

of which, for the 40 miles, has been about £2,000,000, or £00,000
per mile, the interest of which, at G per cent., is lOZ. per mile pep
day, which is the net receipt, after all expenses are paid, requisite

to insure a decent interest to the shareholders. I shall not entei:^

further into the question now, but if those students who are suffi-

ciently advanced will take up the subject, they will soon be able to

appreciate my arguments for increasing the limits within which
gradients are usually kept—for, supposing the expense of carrying
a passenger should be only ^d. per mile, yet, if you will calculate

the additional expense of the interest of £00,000 per mile, you will

find ruinous results. ' ;<^:,•'.,.\\^c:h.::.T::.::,^:..y ; ^ V
M. Navier having said tfikt the cost of transport is the chief

point to be attended to in laying out a railway, goes on to deter-"

mine the amount of power requisite to draw a given train over a
given railway. The elder students will, in connection with this

subject, be aware of the opitiion which has been pretty generally
entertained amongst engineers, that a rise of twenty feet per mile
is equivalent to a mile in length. M. Navier says—" Let us ob-
serve that, upon a horizontal line, the power required to draw a

^ given weight is considered as being equal to almost the two-hun-
dreth part of this weight ;

" but, as I have shown in a previous

lecture, the formula for the expression of this power will be —
taking F as the friction per ton, and n the number of pounds in
each ton, so that what M. Navier calls the two-hundreth part of the
weight will be friction divided by the number of pounds in a ton.
Taking the friction at 9 lb., we have sliT^ib nearly. At 11 lb.,'
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^jj.y=^i^ ; and I must here repeat what I have so often before

stated to you, that, although experiments have been made, which
give so low a friction as 4 lb. per ton, that, on an average, M. Na-
vier is nearly right, when we take into consideration the numerous
causes of friction. M. Navier considers the power acquired to

draw a given weight " to be independent of the absolute velocity

of transit, although there is reason to believe that the tractive

power increases with the velocity." Now, it has been said that the

friction is the same at all velocities. I cannot fully concur in this

opinion. I think the axletree friction may be constant under all

velocities, but that, from other causes, there appears to be, I will

not call it increase of friction, but an increase of resistance, the

amonnt of which has not been satisfactorily determined. M. Na-
vier goes on—" We conclude from this, that, in order to transport,

with any velocity whatever, constant or variable, a weight, W, to a
distance represented by a on a horizontal line, it is necessary to

W
employ the power represented by zos x a—that is to say, the power

necessary to raise the weight to the height 200' or, in other words,

to transport a weight any given distance, on a horizontal line, is

equivalent to raising it the two-hundreth part of that distance in

vertical height ; and, although this is not quite correct, it is suffi-

ciently so for general purposes. We have before assumed that it

is the same thing to go a mile round as to go over a hill rising

twenty feet in a mile. Now, a mile being 1760 yards, or 5280 ket,
W

yie have 200 x 5280 as the power required, which is equal to rais-

ing the weight 2G feet. But as the friction varies, I think wc have
sufficient experience now to say it is about^ the same thing to rise

30 feet in a mile as to go a mile round ; but this is quite independ-
ent of the question, whether you shouJd-/&j^shVuld not allow on one
hand, and deduct on the other, when the^sMpe exceeds the angle of
repose, I have explained to you, on previous occasions, the diffijr-

ence of opinion that exists on this point. Both Mr. Barlow and
M. Navier allow the advantage up to a certain point, which they
fix at about i in 180, beyond which point they consider the whole
advantage gained to be destroyed by the necessity of putting on
the break. Now, in practice, we do not find this to be the case,

until we come to 1 in 80, or thereabouts ; however, we may take,

as a general rule, M. Navier's concluding words on this subject :

—

" The length of the line remaining the same, the amount of power
consumed to effect the transit depends entirely upon the length of
the line, and the difference of the level of its extreme points."

The practical result which I have endeavored to lay before you this

evening is, that the cost of transport is the cost of the power com-
bined with the interest of the original cost of the line, and that the

calculation of this combined expense must form the element of
comparison between different lines of railway.

I
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Description of the Mill, Forge, and Furnaces of a Welsh Iron WorJi.

Bt/ Thomas Girdwood Hardie, Assoc. Inst. C. E.

The author commences by describing the general plan of an iron

•work, consisting of six blast furrtaces, four double-fire refineries, and

a forge and mill, capable of converting into bar iron the produce

of the six blast furnaces, He then enters very fully into certain al-

terations of the interior shape of the blast furnaces introduced by

him at the Blaenavon works, from which have resulted an economy

of fuel, regularity of work, and an improved quality of iron. The
principal alterations appear to be, making the interior diameter

greater above that at the boches, and establishing a proper ratio

between the diameter of the boches and that of the charging place,

and proportioning both to the height of the furnace. The opinions

are supported by calculations of the quantity of blast used in

smelting given quantities of ore, and the eflTect which the form of

the furnaces must have in directing the current of the blast through

the materials, by which also the point of fusion would be necessari-

ly affected, and the chemical combinations varied. The particulars

are then given of the construction of the furnaces at Blaenavon,

and the details of the blowing engines, blast mains, regulators,

valves, (fcc, with calculations of the quantity of blast used in the

various processes of the manufacture. The construction of the

casting houses, with the mode of ventilating by the iron roof, is

detailed. The general arrangements of the balance pits, coke
yards, mine kilns, and bridge houses, are shown, and the author

proceeds to describe the forge and mill, which have 35 puddling
furnaces, with hammers, shears, rolls, and heating furnaces in pro-

portion. He then condemns the usual practice of leaving the cou-

pling boxes loose upon the spindles, as liable to break the rolls,

shafts, or machinery, and gives the theoretical and practical rea-

sons for preferring fixed couplings. The communication is illus-

trated by three drawings, showing all the details of construction of
the iron works.

Remarks.—Mr. Lowe believed that there was an incorrectness in

the statement of the iron, after being freed from its oxygen by the

heat of the furnace, taking up a dose of carbon from the coke, thus
becoming a carburet of iron, which is a fusible compound, and as
such fell melted into the hearth. On the contrary, he thought that
the iron was combined with carbon in the ore, and that there was
not any necessity for the medium of the fuel to charge it with
carbon.

Dr. Farraday,in reply to "Why the ore required, or why the
iron carried away any of the carbon of the fuel ?" stated, tiat the
ore being essentially a carbonate of iron, the first actionW heat,
either in the mine kilns or in the furnace, v/as to draw oflf the car-
bonic acid and leave an oxide of iron, and then the further action
of the fuel (besides sustaining a high temperature,) was to abstract
the oxygen of the oxide, and so to reduce the iron to the metallic

\
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- state, after which a still farther portion of the carbon of the fuel

combined with the iron, bringing it into the stale of easily fusible

or pig iron. As carbon can be communicated to the iron in two
ways, distinct in their nature, cither by contact with solid carbon,

as in the process of cementation (tiiat by which steel is commonly
converted), or from the carbonated gasses, cither carbnretted hy-

drogen, or carbonic acid, which occupy nearly every part of the

air-way of the furnace, it would be desirable to distinguish, as far

as may be in any furnace having a particular form or action, what
proportion of the whole effect is due to the one mode of carboniza-

tion or the other.

Mr. Wallace stated that the ore was a carbonate of iron, or a

protoxide of iron and carbonic acid united, and not a carburet of

iron (or iron and carbon simply), as was generally believed. In

smeltitig, the carbonic acid was driven off', the simple oxyde re-

maining ; the oxygen of which, being carried off" by the heat, left

the pure iron, which, combining with the carbon of the coke, form-

ed a fusible carburet of iron, or the pig iron of commerce.

^ Mr. John Taylor observed that his brother, Mr. Philip Taylor,

being sensible of the advantages to be expected from the use of an-

thracite in smelting iron, made*a series of experiments several

years aiio, from which he derived the opinion that the carbon ab-

sorbed by the metal, and which is necessary to produce it in the

shape of pig iron, must be presented in a gaseous state to the mass

in fusion ; and as anthracite did not afford a sufficient supply of

coal gas, during combustion to produce the proper effect, he propos-

. ed to adopt a very ingenious method, by which this gas would have

been thrown into the furnace in such proportions as might be found
necessary, mixed with the common air emyloyed as the blast. Cir-

cumstances interrupted the course of these experiments, or it is

possible that the use of anthracite for this important application

might have taken place at a much earlier period than it has happen-

to do. . :•:,..„;.1^'' v...; v^\^;>^l

Description of Chelson Meadow Sluice. By Theodore Budd,
Grad. Inst. C.E. [/: ,-

The sluice which is described in this communication was erect-

;.ed from the designs of Mr. Rendcl, for the Chelson Marshes in

i Devonshire, which, being very low, had previously suffered much
_ from floods, but now are entirely relieved. The novelty in the

> construction consists in hanging each of the doors respectively by
two hinged flat bars of iron, of 18 ft. G in., and 15 feet 3 in. in

length, and thus, by placing the centre of motion so high above the

centre of gravity of the doors, give greater freedom of action than

by the modes usually adopted in similar works. The dimensions of
- all tl^parts.and the method of construction, are given in great de-

tail, and are illustrated by a drawing.

Remarks.—Mr. Rendel explained that the sluice doors which

had been superseded by those described by Mr. Budd, were of the

- ordinary description, placed side by side. They were frequently
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hinge bound and clogged up ; which caused the land to oe flooded

sometimes for three months during the year ; the hinges were at-

tached in the usual manner to the frames, close at the head of the

doors, and they required a pressure of at least 6 inches of water to

act upon them either way. He considered the principal advan-

tages of these doors to consist in the freedom of action given by

the length of the bar hinges by which they were suspended, their

giving the full extent of opening, and the pressure of one inch head

of water sufficing either to open or close them;

Mr. Prior inquired whether there was any similarity between
these sluice doors and that erected by the President near Black-

friars Bridge, at the bottom of Fleet Ditch. That door was so

well hung as to be even acted upon by the wind ; and the slight-

est pressure of water sufficed to open or to close it.

The President explained that the principle was not the same ; at

the Fleet Ditch sluice double hinges were lised, or rather hinges

with a link between the part attached to the frame, and that which
was screwed to the door ;—that forni of hinge always acted freely;

and allowed the doors to open with a sHght pressure.

•

On the mode practised in Indiafor obtaining solidfoundationsfor
bridges, ^c, in sandy soils, by means of wells. By Captain Good-'

WIN, B. E., Assoc. Inst., C. E.

Piling for the foundation of buildings appears to be entirely un-
known in Hindostan ; the ordinary mode for securing a founda-
tion, where the superstratum is tenacious and rests upon loose sand,

is to dig a well until water is reached ; a curb of timber is then
placed, and upon it a cylinder of brick, 7 1-2 feet exterior, and
3 1-2 feet interior diameter, is built to the height of 3 or 4 feet

above the ground. As soon as the masonry has hardened suffi-

ciently, the well-sinker fixes a plumb line to the topof the cylinder
as a guide, and descends withinside, carrying an instrument called

a " Phaora, or Mamooti," somewhat similar in shape to a hoe; with!

this he excavates the earth until the water is too deep ; he then
commences the use of the " Jham," which resembles the " Phaora"
in shape, but is about 36 inches long and 27 inches wide, and is

suspended to a cord passing over a pulley above the cylinder;
Upon this instrument the well-sinker decends, and diving into the
water excavates with the "Jham" the soft earth under the sides of
the curb, and is at intervals drawn up with the instrument. The
cylinder descends gradually from 6 inches to 2 1-2 feet per day, as
the earth is withdrawn from beneath it, and relays of workmen
keep it constantly going, lest the Sand should settle around it, and
cause it to hang up. The natives are very expert in this operation,
and not unfrequently remain under water more than a minute at a!

time. The cylinders have been sunk as deep as 40 feet: but with
extreme labor.

A series of these wells being sunk at interns of 1 foot between
them, they are filled with a grouting of lime and rubble stone/ and

4
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separately arched over; arches are then thrown transversely from
the centre of each parallel pair, and another set of arches turned
over the adjacent wells longitudinally ; the whole is then covered
with masonry, and the pier or other building raised ^upon it ; such
foundations are found to answer perfectly in situations where al-

most any other kind would be washed away.
The communication was accompanied by a drawing of the pro-

cess, and of the tools used, showing also the modification of the

system proposed by Colonel Colvin, of the Bengal engineers, for

obtaining foundations for a curtain, or line of wall, by sinking

square masses of brickwork, with two or more wells in each,

through which the workmen could excavate the soil.

In answer to questions from the President, Captain Goodwin ob-

served, that the greatest peculiarity of this system was that the

sinker worked under water ; such had been their custom for ages.

Upon this kind of foundation, many of the large fortresses in In-

dia were constructed, and they stood remarkably well ; whereas,

if timber piles had been used, the white ant would have destroyed

them in a short time.

Lieutenant Sale observed that another main reason for not using

piles was, that timber was scarce and dear, whereas labor was
plentiful and cheap. IlenQC the general use of brick cylinders.

Mr. Parkcs conceived the most ingenious part of the proceeding
to be, the sinking through the water, and thus avoiding the risk of

bringing up large quantities of sand, and the combination of arches

for distributing the weight of the superstructure equally among
the brick shafts. Such shafts had been used by the Chinese, and
sunk in the same manner from time immemorial.

In answer to a question from the president, Mr. Simpson descri-

bed the process now so much practised for sinking wells through

bad strata by means of cast iron cylinders ; excavating the earth

from within the cylinder by an instrument called a " miser," which
is a conical iron shell with a valve opening inwards ; it is suspend-

ed by iron rods 1^ inch square, and worked from the level of the

ground without pumping up the water: it is not uncommon to ex-

cavate to a depth exceeding 100 feet in that manner. The *' miser"

can bring up a cubic yard of earth each time it is raised. Cast

iron cylinders are preferable to brick shafts, which frequently hang
up, and in that case give much trouble, whereas if the iron cylin-

ders do not descend freely, they will bear the application of con-

siderable force to drive them down. They are frequently forced

through the indurated ferruginous gravel. Light planking is also

sometimes used, particularly in such cases as in the well he is now
sinking at Chelsea, which is 20 feet square, lined throughout with

3 inch planking. It has reached the quick sand at a depth of 32

feet, and will be stopped there. :— • • 7. > \^*

Mr. Davison had just completed a well at Messrs. Truman and
Hanbury's brewery, with cast iron cylinders, 8 feet diameter, and
193 feet deep, an account of which he promised to present to the

Institution. . > f '"
C^-^ r
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The President was now sinking a set of cast iron cylinders

through sand which was liable to be washed away ; they were to

be filled with concrete and used as the foundation for a lighthouse

at the Point of Air. An account of the construction was, he be-

lieved, preparing for the Institution. ... . . , .

REGULATIONS ON RAILWAYS IN FRANCE.

The Minister of public Works, in conformity with the opinion

of the committee on steam engines, has provisiionally issued the

following orders :9 >:« 1. The employment of locomotives on four wheels is forbidden

with passengers' trains.

2. Neither tender nor any other carriage on four wheels to be

; placed at the head of the trains before the locomotives.

IB {: 8. The locomotives to be placed at the head of the train, and

;
never behind.

This regulation never to be violated, except in case of changing

the direction of the trains at the stations,or in case of a train being

stopped by accident, and that it should be necessary to send assist-

ance from behind the train ; but in such case the speed of the train

not to exceed 22 kilometres the hour (13.7 miles).

It is, moreover absolutely forbidden to enclose a train between
two locomotives, one before and the other behind.

4. Until a better mode shall have been discovered to diminish the

effect of shocks and collisions, there shall be placed one wagon
without passengers at the head of each train, composed of five car-

riages at most, and of two wagons, when the number of carriages

in the train shall exceed five. t>

.

5. The passengers' carriages never to be locked.

6. Every railroad company to keep books, in which shall be en-

tered the state and length of service of every axle-tree, whether
straight or curved.

7. The Prefect will publish an ordinance, stating the interval at

which two trains are to succeed each other.

8. The speed of the trains in their descent from Versailles to

Paris, on either line, not to exceed 390 kilometres per hour (24jniles.)

Independently of the above measures, the Minister of Public
Works has requested the committee on steam engines to examine

—

1. Whether in the descent from Versailles to Paris, and in fact
in all rapid descents, it would be adviseable to prohibit the use of
more than one locomotive, and, if not, under what regulations they
should be tolerated.

2. To discover the best mode of preventing inllammable matter
from being communicated by the locomotives.
The Minister is moreover about to appoint a special commission

to make experiments

—

1. Upon the degree of perfection to which the axletrees of loco-
motives may be brought, and the length of time they ought to re-
main in use.
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2. Upon the different means to be employed in order to diminish

the effects and danger of collisions on railroads.

—

lb, - i; . *. ;j»'v,t

VELOCITY OF WATER THROUGH PIPES.

(From Report of Lecture by Dr. Melson in the Medical Counties Herald.)

The calculations for the head of water necessary to keep up a
given velocity for every 100 ft. run of pipe, have been so ably de-

duced, from experiment, by Mr. Rofe, of the Birmingiiam Water-
works, that the lecturer could not forego the pleasure of pointing

them out a little more in detail, and of giving the tables by which
the necessary calculations were effected. The tables were two,

and were both deduced from absolute experiment—not from expe-

riments conducted by means of tin tubes of small diameter, fit only

for laboratory uses, as there was too much reason to fear many of
the tables previously published had been constructed, but from the

absolute cast iron tubings themselves, as laid down in Birmingham
and its vicinity. The tables were two : in the first, V represents

the table of velocities in feet per minute, and T the constant num-
bers of those velocities :

—

•.,'--

60
70
80
90
100
110
120
130
140
150
160
170
180

T
8-02

11-40

14-58

117-95
21-56

25-35
29-70
34-

38-90
44-

49-50

55-66
62- 13

In the latter D represents the diameter of the pipes in inches,

and t the constant numbers for those diameters :

—

D
I'-

4
5

w

.t
!

•028

•053

-078

•104

•134

As an application of these tables, the following problerp was
proposed ; it having been premised that the formula for their use

.. 1-- T
Dxt

= H "^:-l
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where H represents the height, or head of water. It is required,

then, to determine what head of water will be necessary to send

water by an engine through 1,500 ft. of six-inch pipes to an eleva-

tion of 80 ft. at a velocity of 180 ft. per minute. Now, by the

table we see that the constant number for 180 ft. velocity is G2'13>^

and the constant number to be added to G inches is '078,

..'.,-'
., =zlU 22 inches, v

-; - .

which is the head of water required to' keep up the velocity of 180

ft. per minute for every 100 ft. run ; which being multiplied by 15

(the number of hundred yards through which it has to pass), gives

153 in., or 12 ft. 9 in. This, added to 80 ft., will give 92 ft. 9 in.

as the column of water which the pump must lift.

—

lb.

American Marine Engines.—We have been both astonished

and gratified by the reception of a drawing sent to us fiom Ame-
rica, of an excellent side lever marine engine, constructed by

Messrs. Slillman and Co. of New-York, for two steamers built for

,the Spanish Government, "El Regent" and "El Congresco." It

has been so much the habit of Europeans to regard the American
machinery as rude and dangerous, as well as unsuited to vessels in-

tended for the navigation of the ocean—an impression in which, to

a certain extent, we ourselves participated—that this drawing has,

we confess, surprised as much as it has delighted us ; and it is an
act of justice we feel called upon to render to say that, so far as

this drawing will enable us to form an opinion, Messrs. Stillman's

performance will not suffer by a comparison with the work of even^

the first of British manufactures. The framing of this engine re-

sembles the framing of Messrs. Fawcett, Caird, and Rorrie, and
every part of it appears to us well proportioned and arranged.

The ingress and egress of the steam to and from the cylinder is

regulated by spindle valves wrought by an eccentric ; whether
these valves are of the single or double beat description, the draw-
ing do2S not specify. The eccentric rod is provided wiih a long

nut furnished with a right-handed and left-handed thread, so as to

shorten or lengthen the rod at pleasure. There is an expansion
valve of the common description situated in the steam pipe, and
wrought in the usual manner. We should have been glad to have
possessed more precise information respecting the interior of these
engines, as for example, the nature of the piston packings of the
valves, air pump buckets, as well as some particulars respecting the
construction of the boiler, the consumption of fuel, and the nature
of the performance as determined by the indicator. We trust we
may be favored with such details, and no effort of ours shall be
wanting to make the merits of the machinery of America as exten-
sively known and as highly appreciated as its excellence appears to
deserve.

—

lb.

The Tartarus steam vessel, Commander T. W. Smith, arrived
at Woolwich on Monday*, April 23, from the West Indies. She has
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been upwards of four years in commission, traversing during that

period a distance of 73,000 miles, and consuming about 5400 tons

of coal, without, in a single instance, being detained one hour from
service for repairs to either hull or boilers. r

Railways in France.—The Chamben' of Peers assembled on
Monday, 9lh May, in their committee rooms, for the purpose of
electing a committee to report on the railway bill, brought up from
the Chamber of Deputies. This bill contains—first, a general clas-

sification of the lines intended to be constructed : second, a sccoud

system of execution, which imposes on the departments traversed

by those railways the payment of two-thirds of the value of the

ground to be purchased. It likewise enacts that the Government
shall pay the remaining third, together with the expense of embank-
ment, tho executions of works of art and stations, leaving the cost

of fixing the rails and the materiel to the charge of the companies
who shall undertake to complete them. Third, the allocation of
funds amounting together to the sum of 126,000,000f. applicable to

the following sections :

—

-"

Francs.

From Strasbourg to Hommartin, - - - . 11,500,000
" Dijon to Chalons, 11,000,000
" Marseilles to Avignon, 30,000,000
" Orleans to Tours, 17,000,000
" Orleans to Vierzon, ..--.- 12,000,000
«» Paris to Lille, - 43,000,000

For sundry expenses, 1,500,000

120,000,000

The entire plan consists of seven of the first order, setting out

from Paris, and leading— 1 to the Belgian frontier through Lille

and Valenciennes. 2. To England, by one or several points on the

coast, to be hereafter determined. 3. To the German frontier,

through Strasbourg!!. 4. To the Mediterranean, through I^yons,

Marseilles, and Cette. 5. To the Spanish frontier, through Bor-
deaux and Bayonne. 0. To the Atlantic Ocean, by Nantes. 7.

To the centre of France, through Vierzon, with a i)rolongation to

be hereafter determined, with a branch to Bourges. And of two
lines of the second order, from frontier to frontier directed— 1.

From the Mediterranean to the Rhine, through Lyons, Dijon, and
Melhouse. 2. From the Mediterranean to the Atlantic Ocean,
through Bordeaux, Toulouse, and Cette.

—

lb.

The Hon. Company's Steam Fuigate Acbar. — On Sunday
noon, the 15th ult., this splendid war steamer left her anchorage at

Gravesend, bearing the pendant of Commodore Pepper, of the In-

dian navy, who will assume the command of all the Company's
ships-of-war now serving in China, under Admiral SirW. Parker.

The Acbar is a steam frigate of the first class, armed with two
eight-inch guns, and four long 32 poundqrs, with a complement of
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100 men, carrying five boats, on two of which are mounted brass

12 lb. howitzers. The engines are of the collective power of 350

horses, manufactured by Robert Napier of Glasgow, and are of a

verv superior description. She has four copper boilers of about

seven tons each. The armoury is filled up with 100 percussion

muskets, pistols, cutlasses, and musketoons, etc., the whole in beau-

tiful order, and presenting a most warlike appearance. The Acbar

carries 500 tons of coal, which, with a consumption of a ton an

hour, will enable her to steam 20 successive days. She made her

passage from Gravescnd to Falmouth, a distance of 370 miles, in

30 hours, which gives an average speed of, more than ten miles an

hour.

—

lb. '•
; o

Steam Navigation on the Thames.—There are now 10 steam

vessels running daily between Gravescnd and London, ihe same
number to Woolwich, 20 to Greenwich, numerous small steamers,

the boats of the Waterman's Company, and of the Old Woolwich
Company—between Greenwich aud Blackwall ; there are eight

steam vessels constantly going up and down the river on their way
to and from Dover, Ramsgate, Ilerne Bay, Southend, and Sheerness.

The General Steam Navigation Company musters 49 steamers, all

sailing from London, a fleet superior to the steam fleet of any of
the continental powers, and which carry merchandize and property

to the amount of 1,000,000/. sterling weekly, and whose consump-
tion of coals exceeds in value 50,000/. per annum. There are not

less than 50 other large steam vessels trading between London and
various ports in Great Britain and Ireland ; 23 steam-tugs carrying
from 30 to 100 horse power each, exclusively engaged in towing
siiips between Gravescnd and the Pool ; 20 inm and wooden steam-

ers navigating the river above bridge, between London Bridge and
Chelsea ; 2 constantly running between the Adelphi Pier and Put-
ney, and 5 to Richmond.

—

lb. ' ['
'"''-: ' »

^
V

•

Scott's Monument.—An engraving has just been published,

from a drawing by the architect, Mr. Kemp, of the montment to

the memory of Sir Walter Scott, at Edinburgh. It is a Gothic
elevation, something in the style of what are called " crosses," and
bears in some portions a resemblance to the great tower of the

Cathedral at Antwerp. It is in style between the florid and the

simple Gothic, having flying buttresses, finials, crockets, etc., and
being ornamented with quatre feuilles, and more minute embellish-
ments. There are many tabernacles, but they are not occupied by
figures. The statue of Sir Walter is placed in the centre, beneath
the principal arch ; it is robed in a flowing drapery, and stands on
a pedestah The pedestal does not partake of the character of the
building, and gives rather an incongruous effect to the whole.
There is an appearance of lightness and elegance about the design,
but it may be questioned whether the building has not too much of
tl.'e monastic or clerical style to suit exactly the character of him
it is intended to commemorate.

—

Jb.
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Artesian Well in London.—^The sinking of the Artesian well

in Piccadilla has, we believe, been attended with the most perfect

success, and there is now every probability of an exhaustible sup-

ply of the purest water. After boring to a depth of 240 feet wa-
ter was arrived at, which immediately rose to within 80 feet from
the surface. Over the well a handsome iron pump is in progress

of erection, and the inhabitants may now reckon upon a certain and
plentiful supply of fine spring water. The expense of this useful

work is estimated at GOO/. Such as has been the success of the un-

dertaking, and so many the advantages, that it is said to be in con-

templalitm to carry out the plan in St. George's parish, by causing

Artesian wells to be sunk in different localities, best calculated to

contribnle to the convenience of the parishioners.

—

lb.

Welland Canal.—New Stone Locks.—We are informed on
the authority of a letter received from Mr. Killaly by the engineer

in charge of the New works on the Welland Canal, that, in conse-

quence of advices received from England, by the steamer Caledo-
nia, at the Government House. Kingston, of a full guaranty of abun-
dant means from the Home Government, preparations are to be
made for the immediate commencement of the enlarged stone

locks on this work, six of which, near the mountain ridge, a guard
lock at the junction, and a ship lock of 185 by 45 feet within the

chambers, at Port Maitland, (Broad creek,) will shortly be placed

under contract, to be finished with all reasonable despatch.

Cleveland Herald.

MouRis Canal.—We learn that the Receivers have leased the

Morris Canal to Lewis S. Coryell, Esq., who is now busily engaged
in completing the repairs, and expects to have it ready for naviga-

tion by the first of next month. This canal runs from Easton to

Jersey City, through the immense iron region of New Jersey. It

cost above four millions of dollars. The company became insolvent,

and the property went iuto the hands of Receivers, by order of the

Chancellor of New Jersey. The notes issued by the company are

not rectivablc for tolls on the canal.

Letleus in the Alphabet.—The Sandwich Island Alphabet
has 12 letters; the Burmese 19 ; the Italian 20; the Bengalese 21

;

the Hebrew, Syriac, Chaldce, Samaratin and liatin 22 each ; the

French, 23 ; the Greek 24 ; tiie German and Dutch 20 each ; the

Spainsh and Slavonic 27 each ; the Arabic 28 ; the Persic and
Coptic 32; the Turkish 33; the Georgian 30; the Armenian 38

;

the Russian 41 ; the muscovite 43 ; the Sanscrit and Japenense 50 ;

the Elhiopic and Tartarian 202.

—

Savannah Georgian. v ^

'/.^r,-
.

Among tlie strange craft that navigate the Ohio, is, a floating

glass manufactory. A large flat boat is filled up with a furnace,

tempering oven, and the usual apparatus proper for such an estab-

lishment. It is in full blaze every night, melting glass ware, which
is retailed all along shore, as the establishment floats down stream.

It hails from Pittsburg, and is owned by Ross & Coi,
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Wc take great pleasure in announcing the names of the follow-

ing gentlemen as occasional contributors to this Journal. Several

others whom we have addressed have not yet returned answers.

—

There arc, also, many others who have continually lent us their aid,

but who are at present absent from their usual places of residence,

and whose names we shall be most happy to add at some future

time. The following gentlemen may, therefore, be considered as

contributors to the Journal, as their leisure may from time to time

allow :

—

Joseph E. Bloomfield, Esq.
'':':'-'

^ ^;- Wm. R. Casey, C. E. ; / ,. ?>_ ,;","

P. P.F. Degrand, Esq.V
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Benj. H. Latrobe, C. E.
'

• ^ > Wm. C. Redfield, Nav. Eng, ' ^ A /;
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-

To all tUcso gentlemen wc beg leave to offer our thanks for their

prompt reply to our communications, and for the kind interest they

have showed in behalf of our undertaking.

NEW EXPERIJIENTS ON FRICTION, MADE AT METZ, IN 1831, 1832,

AND 1833, BY ARTHUR 3IORIN, CAPT. OF ARTILLERY, v
'

V • : f • jv •
'/'-• [Continued from page 8.] <::.. ^l^-^'^^^'YV:.'.:^'' 4'$-

:

' The mode of conducting the experiments having been described

in the last number, the results will now be given in a tabular form.

It may, however, be remarked, that in the original memoirs each

experiment is given in detail with the calculated results, and in most

instances with full remarks upon the attendant circumstances. The
large number of the curves, traced during these experiments, are

shown ; but as the object of these, as well as of much of the sub-

stance of the memoirs, is to demonstrate the general laws of fric-

tion, they need not be repeated. Enough has already been said to

convince our readers of the accuracy of the results ; and, when
we add that each numerical value, contained in the tables, is the

mean of a number of experiments, made at different velocities

and pressures, and with surfaces of various extent, it will be seen

that these values can be employed with the most entire confidence.

The general laws arc announced as follows

:

I. The friction is proportioned to the pressure.
"""•^

II. Independent of the velocity. ';.

HI. Independent of the extent of surface in contact.

These laws, formerly considered as approximations, are now de-

monstrated to be strictly and exactly true.

The inspection of the tables will at once give rise to many
relloctions, which each one may apply for himself, we omit, there-

fore, all this portion of the work, which being appropriate durin"-

the detail of individual cases, is no longer needed when the whole
is brought untler the eye at once. . , .y .: ,. |.

The first table contains all the values of frictions ascertained for

bodies in motion. The second, (to follow in another number) tKe

frictions caused by substances having remained some time in con-

tact, or what might be called the friction of separation. The third,

taken exclusively from the third memoir, refers entirely to the fric-

tion of building materials. ^

Exjdanal'ion of iJic Tables,

The first table contains the number of tlio result, and has
been added fur coavtniLnc». in ieiliiiui^ lo the table.
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The second column contains tlie names of ihc substances em-

ployed, and the order of position : thus, oak upon iron will be

found in one place, and iron upon oak in another. The diiTcrcnce

.

caused by the change in position will be found highly interesting,

particularly in the case of the metals.

The third column indicates the nature of the substance applied

to the surfaces. For the sake of convenience in reference, we
have abridged the prolixity of the original tables without leaving

any thing unexpressed. The values standing at the head of the

table are from the first memoir, and were made without any un-

guent, properly so called. The condition of the surface is denoted

by the terms wet and dry. When the surfaces are said to be ?«e<,

it is to be understood, that if capable of being thoroughly soaked

in water, they are in that condition. In the remaining portion of

the table, (taken from the second memoir) the sign denotes a

naked or unprepared surface ; vMer is to be understood with the

same qualification as above ; olioc oil, tallow and lard, denote these

substances in their ordinary conditions. The drtj soap used, was the

best quality of blue Marseilles soap, very hard and dry, and pieces

of oak well rubbed with it, and then wiped, showed to a casual

observer nothing upon their surface, yet the friction was reduced

from -478 to '104. The substance called mineral tar, or asphaltum

oil, is said to be viscous, of a reddish brown color, and very much

resembling thick molasses. It is found at Bechelbronn, Lower

Rhine, and has long been used for the axles of wagons, &c. The

author remarks that this substance, unless abundantly, used, allows

the resistance to increase rapidly until it attain a value nearly as

great as if no unguent had been used. This is not the case with

paper fats or oils, and is evidently owing to the volatility of the

naptha which constitutes a lai-ge portion of it. The anti-attrition

compound, denoted as lard and plumbago, consists ef four parts of

the former and one of the latter. The term wheel grease (cambouis)

is applied to the substance taken from the axles of vehicles long in

use, and, of course, of a very tenacious consistency. Before the

experiment it was freed from foreign substances and remelted.

No mention is made by the author of the original materials of this

composition ; we presume that it is nearly or quite the same that

is used generally for this purpose.

The word greasy denotes that state in which surfaces are left

after grease has been employed and then wiped off as much as

possible. It is evident, as the author observes, that it is not always

passible to produc; the same amount of uuctionity, the results are
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therefore not entirely comparable, still they are useful as represents

ing the state in which surfaces may be found after having discontir

nued the use of an unguent for some time. i' ;^
•

- The fourth column describes the direction of the fibres both mu-

tually and in reference to the direction of motion. It appears that

in all cases the fibres of the lower piece were parallel to the direc-

tion of motion, so that the terms in this column may be understood

as referring to both. Thus paraRel denotes that the fibres of the

sliding body were parallel to those of the one beneath and to the

motion ; perpendicular, that they were at right angles with the

fibres beneath and the direction of motion ; vertical, that the slid-

ing piece of work is placed on end, the rest remaining as before.

In the case of a fibrous substance sliding over bronze or cast iron,

the reference is of course only to the direction of motion.

V The fifth column contains the numerical values expressed deci-

mally ; we have retained this form as being the best suited for com-

parison and calculation. A few of tne results, from the first me-

moir, from J to 18, will be found repeated in the remainder of the

table with slightly different values. In this case the latter are

always to be preferred as the most correct.

-
TABLE I.

i..i r V .. FniCTION OP PLANE SURFACES IN MOTION.

No. Nature of Surfaces.
Condition of Surfaces

ad to unsucnt.
Arrangement

of fibres.

Proportion
of friction

to prcs«ure.

1 Oak on oak.
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No.|



38 Friction of Plane Suafaces in motion.

No.
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Friction of Plane Surfaces in motion.

No.



40 Friction of Plane Surfaees in motiom

No.i Nature of /Surfaces.
Condition of (Surfaces

as to unguent.
Arrangement,

of fibree.

Proportion
of friction

to pressure.

184
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No. N ure of iSurface.
xr

Condition of iSurfaces
as to unguent.

Airangement
of fibres.

Proportion
of friction

to pressure.

221
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ful Rail-roads, in other parts of the country. In order to satisfy all

parties upon this point, and in fact to lay the very foundation of all

argument upon the question it will be nectssary to obtain a list of

all the Rail-roads commenced or completed in the United States

;

their lengths, cost and annual receipts and expenditures, together

with such other statistical details as may be required to form a cor-

rect judgment of their actual condition.

Another very important circumstance to be considered, is the dif-

ference between the actual condition and value of a stock and its

price in the market. To persons at a distance and unacquainted

with the mysteries of stockjobbing, the price of stocks is considered

a fair criterion of the value of the undertaking. Nothing can be

more delusive than such an opinion. In the commencement of the

construction of a RaiUroad, one or more instalments must be called

in, and the immediate effect will be a decline of 5 per cent, or more,

according to the amount called in and the scarcity of money at the

Again, the operation, technically known as cornering, may raise

the price to an unprecedented height without any change in the cir-

cumstances of the company. The facility with which the stocks of

uncompleted works may be obtained has been the means of greatly

swelling the list of what are called '* fancy stocks," which are ever

after the mere foot-ball of speculators who have not the slightest

desire of forwarding the true interests of the undertaking. a.

The discredit attached to this kind of speculation has indirectly

produced unfavorable effects upon the character of Rail-roads as an

ve stment, from which, however, they are now recovering. It

must also be remembered that many of the best Rail-roads never

appear in the lists of stock quotations to counterbalance the low

character of the "fancy stocks."

Many Rail-roads, properly constructed and adapted to an exten-

sive traffic, have been ruined by subsequent mismanagement, either

from the ignorance or fraud of directors. Improper interference,

from the same quarter, with the location of the work has produced

the same results, i^ „>.:,,^.«tv<.,^v/?i;ivr: AV''"t»'^''*«'^''^'^^"*"-'l*''*'*t^'''**''
-^

Finally, it would be difficult to assign any cause or causes for the

failure of Rail-roads that would not apply to all other unsuccessful

operations in these times of distress and depression, and the reasons

assigned for these last are as many as the miles of Rail-road in the

United States. May we not, therefore, justly conclude that no one

two or three causes can be found for the want of success of all of

the unsuccessful Rail-roads in the United States.
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Enough has been said to show the amount of research necessary

for the accurate investigation of this question, and we need say no

more to convince our readers of the injury that may be caused by

the improper management of the discussion. •-••^- • •.,-' ^. ..,„.'-

[For the American Railroad Journal, and Mechanics' Magazine.] T
** A PRACTICAL DESCRIPTIOX OF HERRON's PATENT TRELLIS RAILWAY

STRUCTURE. —Carey 4- ITarf, P/ii7ade7p/iia.. , .>

There is no country in the world—not even England herself—so

much interested in the subject of raih'oads as the United States.

And this is the case, not alone, because we have more capital in-

vested in them, and a much greater extent of them in actual opera-

tion, than any European country, but because they are more neces- -

sary to us—to the developement of vast resources and the progres-

sive improvement of our boundless territory—than they can possi-

bly to any other people. It is natural, therefore, that we should

look with a deep interest to any improvement which may tend to

remove the serious defects, acknowledged on all hands to exist in

the present methods of railway superstructure. The high hopes

that were entertained a few years ago, as to the results of the sys-
'

tem, have certainly not been realized. As a profitable investment

of capital it may be considered a complete failure, and this is suffi-

cient to put a check to its further progress, unless some effectual reme-

dy be devised for the evil which lies at the bottom of the system.

* The failure of our railroad system is not attributable to the

want of patronage ; for the receipts on most of our principal Unes

for the transportation of freight and passengers, are immense ; but

they are nearly all swallowed up in the constant repairs of roacL

and machinery ; and it is well known to all practical engineers that

the whole mischief grows out of the defects of the present modes of

superstructure. The great end of railway structures being the at.*

tainment of a permanently hard even elastic surface^ which will offer

the least possible resistance to the bodies that have to pass over them^,

the slightest deviation from this standard constitutes an imperfec-

tion in the structure, which goes to defeat its object and lessen its

value. No one who will travel over even the best of our railroads^

or cast his eye along their undulating surfaces, will require any other

argument to convince him that the great end of Railway structures

is not attained. "The whole line is a series of short elastic planes,

divided only by the regid points of support. This gives to the en-
•-r ! ..I — .1..

I . — „ . ^—

^

_

_We need hardly say that we conceive iheise assertions to be erroneous.— Ed,
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gines and carriages the ruinous undugatory or bounding motions,

and as the deflexure of the rails is more considerable next the joints

a lurch is added to the bound, which thus results in an awkward

wabbling quit, that very soon destroys the engines, carriages, and

railway, causing the enormous amount of annual repairs, that ab-

sorbs in §o many cases the whole income of the railway." We
venture to assert, without fear of contradiction, that no railway has

ever yet been constructed in England, or in this country, that has pre-

served the characteristics of a perfect railway for one moment after

the first locomotive and train have passed over it ! From that mo-

ment it is more or less deranged. The cause is obvious. The su-

perstructure is dependent on, and identified with, the road-bed

;

and as it will always be found impossible to make all descriptions

of soil to * settle" equally, and be equally effected by frost and

moisture, so will it be found that the railroad structures which are

dependent upon them, must yield to their inequalities, and present,

instead of a perfectly even surface, a long succession of small hills

and valleys ; the effects of which are found in the rapid wear and

tear of the machinery, as well as of the road itself; the constant

necessity for watching and propping the ricketty superstructure, the

increased friction, the decreased speed, the frequent accidents, the

breaking of axles, the jumping off the tracks, <fec. It results then

:

First, that all the evils of the system are in proportion to the extent

of the imperfection of the track ; or its deviation from the standard

of a perfect railway. Secondly, That this imperfection, and all its

train of evil consequences, must continue as long as the present

erroneous principle of construction shall continue ; which makes

the superstructure dependent for its evenness of surface on the road-

bed ; which, in the nature of things, never can be relied on for that

purpose.
_ L •. V

Enough has been said, if indeed it was necessary to say any thing,

to show that our whole system of railway superstructure is extremely

defective, and based on wrong principles. This has long been

acknowledged, but it was more easy to see and deplore the evil than

to devise a remedy for it. This remedy however we sincerely

believe has at last been found, and we acknowledge an honest pride

in knowing that it is to the genius of one of our own countrymen

we are indebted for an improvement, which, in its practical results,

will be of great importance to our country ; and will, at the same

time, aid us in carrying on with foreign nations, that noble com-

merce in the products of science and genius by which we acknowl-
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edge ourselves to have been so often benefited, and what we are

always happy to reciprocate.

The " practical description of the Trellis Railway Structure,"

published by Mr. Herron, renders it unnecessary, in a notice of this

kind, to enter into the details of his improvements ; for thuse who

take an interest in such subjects will refer to the work itself, which

ought to occupy a place in the library of every engineer. We will

proceed, however, to point out the distinguishing characteristics of

the new system. As all the evils of the old system grow out of the

dependence of the superstructure on the road-bed, and from its too

limited surface bearing on the soil ; the grand desideratum attained

by the new system, is the almost entire independence of the super-

structure of the road-bed. Instead of cross ties and string pieces

loosly connected and having little bearing on the surface, the '

improved tract is a trellis frame work, deriving immense strength

from the mechanical principle applied in its construction, and having

a very extensive bearing surface on the soil. It is in fact a strong

continuous bridge which cannot be affected by ordinary inequalities

in the road-bed ; nor admit of the slightest vertical or lateral derang-

ments as long as the materials last of which it is constructed. There

are many other improvements, such as a new scarph for joining the

ends of the string pieces, a new wrought iron chain for securing the

ends of the iron rails, and some of minor importance, constituting

the whole a beautiful system, and showing in the inventor a thor-

ough and practical knowledge of all the difficulties to be encountered,

and an ingenuity and talent fully equal to the task of surmounting

them. His estimates prove that the improved structure will cost

less than the present ones, and this is corroberated by the experi-

ment made on the Baltimore and Susquehanna Railroad. This

experiment made on the Baltimore and Susquehanna Railroad two

years ago, it appears, from the Baltimore papers, has realized all that

was expected from the new system. " It is in asperfect order, after

having stood the breaking up of two winter's frost, as it was the day

it uxis laid down, although it has not received the slightest repair. It

has not been touched !" On a recent visit to Baltimore, we visited

and examined the new tract laid down on the Baltimore and Sus-

quehanna Railway near the city, and were struck with the contrast

between it and the adjoining track laid down on the old plan. Al-

though it had been in operation two years it was still a. perfect rail-

tjoay, not having suffered the slightest displacement, vertical or lateral

while constant ramming and propping could not keep the adjoining

road, constructed on the old plan, in as good condition

!
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No scientific engineer could read Mr, Herron's work and study his

plates and models without being convinced of the soundness of his

principles, and yielding to the cogency of his reasoning ; but for the

world at large something more was necessaryly the actual test of

experiment was required. This is now triumphantly appealed to,

and all interested in the subject may satisfy their minds by refer-

ring to Charles Howard, Esq. President of the Baltimore and Sus-

quehanna Railroad Company for a confirmation of i\\Q faiCts hereia

stated.
. .

'
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"** Description of the Tanhs for Kyanizing the Timber for tJie perwta^

nent way of the Hull and Selhy Railway" By John Timperley.

Upon the recommendation of Messrs, Walker and Burges» tho

Engineers, it was determined that the sleepers of this railway

should be kyanized in close vessels, using exhaustion and pressure,,

instead of in the open tanks usually employed. The present couk
munication, which includes a description of the kyanizing vessels,,

and an account of the various circumstances connected with the

operation, commences by describing the apparatus, to consist of
two tanks, a leservoir, two force pumps, and a double air pump..

The tanks are cylindrical, with flat ends, and are made of wrought
iron plates, nearly half an inch in thickness ; they are 70 feet in

length, and 6 ft. in diameter ; at each extremity is a cast iron door^

flat on the outside, and concave on the inner side, provided with
balance weights for raising and lowering it. Each end is strength-

fined by five parallel cast iron girders, whose extremities are held

by wrought iron straps rivetted on to the circumference of the

tanks. Notwithstanding the great strength of these girders, seve-

ral were broken by the pressure applied during the process. The
vessels are lined with felt, upon which is laid a covering of close

jointed fir battens, fastened with copper rivets ; this precaution is

necessary to prevent the mutual deterioration which would arise

from the contact of the iron and corrosive sublimate. There was:

originally only one brass force pump, 3 in. diameter, and 6 in.,

stroke ; this being found insufficient, another was added of 4 in.

diameter, and henceforward a pressure of 100 lb. per square inch

was easily obtained. The air pump is 10 in. diameter and 15 in.,

stroke. Its construction is of the ordinary kind* The author \

gives in an appendix to the paper a minute description of the va- '

.

rious parts of the apparatus, with the details of their dimension*

and weight. The process is simple and rapid ; the corrosive subli-

mate is first mixed with warm water in a trough, in the proportion

of 1 lb. of the former to 2 gallons of the latter; the clear solution
.

is then poured off" into the reservoir, where water is'added till it is

diluted to the proper point, which may be ascertained by an hydro- '

.k...
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meter ; a more perfect test is the action of the solution upon sil-

ver, which it turns brown at the requisite degree of saturation.

The operations of exhaustion and pressure employ eight men for

live hours, the whole process occupying about seven hours, during

which timo from 17 to 20 loads aro kyanized in eaoh tank. It is

desirable that the timber should remain stacked for two or three

weeks after kyanizing before it is used. It was found that about

J lb. of corrosive sublimate sufficed to prepare one load (50 cubic

feel) of timber. About 337,000 cubic feet of timber were kyan-

ized, the average expense of which, including part of the first cost

of the tanks, was about 5d. j>er cubic foot. The timber was tested

after the process, and it was fpund that the solution had penetrat^ejd

to the heart of the logs. -
'^"

The paper contains some interesting tables exhibiting the quan-

tity of the solution taken up by different kinds of wood with-

without exhaustion ; from these it appears that the saturation per

cubic foot, in the latter case did not exceed 2*25 lb. with speci-

mens of Dantzic timber, whereas it ranged between 12'24 lb. and
15*25 lb. with pieces of home-grown wood. The author observes

that this striking difference may be partly due to the greater com-
pactness of the foreign timber. Appended to this communication is

a correspondence between Mr. J. G. Lynde and Mr. James Samp-
son relative to the best leasts of the presence of corrosive sublimate,

accompanied by letters from Mr. Colthurst and Dr. Reid ; the for-

mer of these describes the process of kyanizing adopted on the

Great Western Railway, and the latter suggests the three following

tests :— 1st, dilute hydro-sulphuret of ammonia ; 2nd, a strong solu-

tion of potassa; dilute nitric acid and proto-muriate of tin, also

gold-leaf with this solution ; and 3rd, iodide of potassum. Direc-
tions are given for the application of these tests. />

Mr. Lynde also mentions the use of a solution of nitric acid, and
by the application of hydriodate of potash detecting the presence

of mercury in a specimen taken from the heart of a log of limber

10 in. by 5 in., and 9 ft. long. He also details appearances of the

destructive action of the corrosive sublimate upon the iron-work
with which it came into contact, which would be prejudicial to the

use of iron bolts in kyanized sleepers.

A drawing explanatory of the whole apparatus accompanied
the communication.

^
Remarks.—In answer to questions relative to the process of ex-

hausting the air from the receiver in which the bank-note paper
was wetted at the Banks of England and Ireland previously to

being printed, Mr. Oldham stated that as an experiment a packet
of 1000 sheets of paper had remained a whole day in water with-

out being wetted through ; whereas by exhausting the air from the.

vessel containing them to a partial vacuum of 22 inches of the

barometer, and admitting water, they had been perfectly saturated

in five minutes ; the edges of the paper in simple immersion would
rot away before the mass was saturated ; by the exhausting pro-

cess 5,000 sheets of bank-note paper would absorb 1 G lb. of water.
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Mr. Simpson conceived that exhaustion would facilitate the

process of kyanizing ; but he believed that if time was allowed,

pressure would accomplish the same end as perfectly, for he had
observed that pieces of wood which had remained four or five

days in a water-main under pressure had become perfectly satu-

rated. Captain Scoresby, in his account of the whale-fishery,

remarks that when a whale carries a boat down it rarely rises

again, most prabably because the fish plunges to such a depth that

the extreme pressure water-logs the boat ; instances had been
known of the specific gravity of the planking being doubled by
being carried down.
Mr. Newton remarked that immersion of timber in close tanks

had been practised by Mr. Langton many years since for bending
timber ; a boiling fluid was used in the tanks, and the wood was
subjected to heat for a considerable period. He had understood

that Mr. Newmarch of Cheltenham was the first person who used
corrosive sublimate for preserving timber, and that he had prepared

and employed considerable quantities of wood. Mr. Kyan subse-

quently revived the system.

In Mr. Oldham's process of wetting paper, pressure was not re-

quisite, on account of its open texture. About the year J 819, Mr.
Oldham had tried the same process with perfect success for pre-

serving meat.

Exhaustion had been tried by Mr. Harris for cleansing wool.

The cops of wool were put into an exhausted receiver, a solution

of an alkali was then admitted ; after remaining a short time in

the liquid, a sufficient quantity of diluted acid was added to neu-

tralize the alkali, and the wool was washed out in clean water.

The process succeeded perfectly, but was too expensive.

Mr. Palmer had employed the kydnizing process for large pieces

of timber, for the ribs of lock gates, but had no means of ascer-

taining the depth to which the mercury had penetrated. The use

of corrosive sublimate was first suggested by Sir H. Davy in his

lectures at the Royal Institution, as a means of destroying the ve-

getating process in timber by the combination of the chlorine in

the former with the albumen of the latter. Mr. Palmer much
doubted whether the means used for exhausting the capillary tubes

cfTecied the object, unless the timber was in a dry state, and he con-

sidered it equally doubtful whether the solution could be forced to

any considerable depth by compression, especially if any moisture

actually filled the capillary tubes. The application of pressure in

the process of salting meat suggested by Mr. Perkins many years

ago, was a complete failure.

Mr. Simpson observed that in the experiments of Messrs. Don-
kin and Bramah, pressure alone had Jbeen used, and it could easily

be understood that owing to the cellular formation of meat, the

pressure, instead of forcing the salt through it, caused the substance

to collapse and ihe brine was prevented from penetrating.

Mr. Braithwaite explained that in Payne and Elmore's process,

although pressure had been found indispensable, the meat was more
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perfectly prepare;! wiien exhaustion was also employed, therefore

both were now combined.
Mr. May reverted to the subject of kyanizing timber ; he be-

lieved that exhausting the air from the tanks previously to the ad-

mission of the solution was a loss of time—the fluid should be ad-*

mitted first, or at least while the exhaustion was proceeding ; labor

and time would thus be saved, and the air would be more com-
pletely expelled from the capillary tubes before pressure was
applied. It was essential that the timber should be as far as possi-

ble deprived of its sap as well as dried ; as either sap or moisture

appeared to prevent the proper action of the corrosive sublimate.

Mr. Cubitt regretted that experiments had not been made on the

same kinds of wood both with and without exhaustion. The expe-

riments on small pieces of foreign (Memel and Dantzic) timber

with 80 lb. to 100 lb. pressure without exhaustion, showed an in-

crease of weight of from 1 ^ to 2 oz. in pieces of about jV P^^'^ ^^^

size of a sleeper, and that result agreed very nearly with his prac-

tice with sleepers of Mcmel and Dantzic timber, when kyanized

without exhaustion under a pressure of 80 lb. to the inch ; sleep-

ers of 2i to 2| cubic feet, gaining from 3 lb. to 5 lb. in weight by
the process. No result had been given of experiments with the

sleepers of foreign fir timber, in w4«ch both exhaustion and pressure

had been applied, but it appeared that the Scotch fir sleepers weighing
iOO lb. when kyanized under exhaustion and a pressure of 100 lb. to

the inch, gained 33 per cent, in weight, which was equal to three

gallons of water being forced into l^ss than 3 cubic feet of timber

}

he thought that this difference could not be all due to exhaustion^

but that it must depend greatly upon the quality of the wood, be-

cause under a pressure of 100 lb. to the inch, the air contained in

a tubular substance (such as iir timber) would all be compressed
about J of its natural bulk without previous exhaustion, so that the

diflferene between 5 lb. and 30 lb. forced into a sleeper, could not,

he thought, be all due to exhaustion, but must depend upon other

circumstances riot explained in this paper.

The President thought that the greater degree of absorption by
the Scotch fir might be accounted for by its open texture, whereas
the foreign timber was more compact and also contained more
turpentine. It might also have been wetter than the Scotch fir^

which he believed had been the case.

Mr. Taylor observed that hitherto the attention of the meeting
had been entirely directed to mechanical action, but that the che-

mical combination of the corrosive sublimate with the albumen of
the wood, was the point most insisted upon by Kyan ; it was sup-

posed to be similar to the operation of tanning hides, in which the

tanning of the bark combined with and saturated the animal gela-

tin, which would not otherwise be permeable by the fluid in which
it was placed. . .j,.

Lieut. Oldfield suggested that if the timber, when piled in the

tank was subjected to the action of heat at 212°, the moisture con^
tamed in the capillary tubes would bo expelled in the form at
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Bteam, and that on the admission of the solution, the tubes woiild

instantly be filled with it, because of the partial vacuum formed in

them.

Mr. Colthurst observed with regard to the tests for ascertaining

the amount of saturation of the timber, that he Tiad tried all those

described by Mr. Lynde, and had not been able to discover the

presence of mercury in the heart of any of the timbers prepared
for the Great Western Railway ; their dimensions were C in. by
12 in. Dr. Faraday had, he believed, detected it by the aid of the

galvanic battery in the heart of a piece of timber 2 ft. square,

after simple immersion in the solution for fourteen days.

Mr. Moss had tried many experiments as to the most delicate

tests for ascertaining the depth to which the mercury had pene-

trated ; the most satisfactory test was gold-leaf, as from its strong

affinity for mercury, the presence of the latter was immediately
detected. The mode of proceeding was to put some fibres of the

wood to be tested into a small test tube, mixed with a portion of
dry carbonate of soda ; then to place over, but not in contact

with it, a small piece of gold-leaf, and apply heat to the bottom of
the tube. If any mercury was present, in however small a quan-

tity, the fumes would rise and discolor the gold-leaf.

Mr. W. Cubilt said that timber was at all times, more or less,

charged with moisture ; he had found deals, suj^poscd to be dry,

lose 10 i>er cent, of their weight from steam drying ; it was evi-

dent that the presence of moisture in the pores of the wood must
militate against the success of kyanizing by simple immersion,

unless it was continued for a very long period. In close tanks,

when exhaustion and pressure were resorted to, the moisture was
perhaps of less imj)ortance ; but still, if the sap was extracted, and
the timber previously dried, the process of kyanizing would be
more efficient.

Mr. S. Seward adopted Mr. Palmer's position, as to the almost

impossibility of forcing the solution through the capillary tubes of
a long piece of timber, the pressure being applied equally all over
the surface : he believed the [)rcscnt method of kyani/ing to be
very imjjerfect, and alluded to a number of sleepers so prepared
for the West India Dock wareliouses having been recently disco-

vcred to be decayed.

Mr. Martin confirmed this account of the decay of the sleep-

ers ; fifty out of seventy wore destroyed ; tliey hail been prepared
by simple immersion, and had been down about five years. He
had understood that some of the wooden tanks in which the solu-

tion was kei)t at the Anti-Dry Rot Company's yard were decayed.
Mr. C. May believed that the destruction of the tanks might

have arisen from the constant corrosive action of the mercury, and
not from decay. The capillary vessels of timber filled with air

und sap, under exhaustion the air would expand and drive before

it a considerable portion of the sap and moisture. In preparing

the compressed treenails and wedges he used steam, and found that

the pores were opened by it. He suggestcil that steam should be
irflown through the tank& until all the timbci in ihcai wao raised to
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a certain temperature, and then by opening the communication
with the reservoir the solution would rush in and fill up the va-

cuum. •

Mr. Cowpcr believed that it was only necessary to bring the

chlorine of tlie corrosive sublimate and the albumen of the timber

into contact, when sufiicicntly dry, to insure the preservation of

the wood. He had occasion to try expejriments with paper pulp,

and was constantly annoyed by its decaying—but the addition of a

small quantity of chlorine had preserved it good for two years, and
he believed that it would continue unchanged. ^

General Pasley confirmed the statement as to the increase of the

specific gravity of timber from long immersion at considerable

depths. He had found all the timber, except the mainmast, in the

Royal George, at a depth of about 90 ft. water-logged. The oak
timber had increased on an average more than 50 per cent, above
its usual specific gravity.

Mr. F. Braithwaite remarked upon the doubt which appeared to

exist among members as to the correctness of that part of Mr.
Timperley's paper where a sleeper containing 3 cubic feet of tim-

ber was reported to have increased to 30 lb. in weight. Mr.
Braithwaiic had .made some experiments, the results of which
showed that a piece of Ptiemel timber containing 533 cubic inches,

and weighing when dry 9lb. became double its weight when sub-

jected to a pressure of about 320 lb. per square inch without pre-

vious exhaustion ; the machine which he used not being provided

with an air pump. A smaller piece of American pine, containing

7G cubic inches, and weighing 1 lb. 7 oz. increased in weight to 3
lb. under a similar pressure. This, he contended, established the

correctness of Mr. Timperley's -Report. There ap})eared also to

be a misconception as to the amount of corrosive subhmate em-
ployed ; the paper states that £ lb. was the quantity used for each
load of timber of 50 cubic feet. He promised to make some fur-

ther exj)crimcnts, and report them to a future meeting.

Mr. Bull had prepared considerable quantities of boards for the

Calder and Hebble Navigation, by immersing them in the solution

for two or three days, which was about double the period allowed
by the patentees. He had some specimens of the boards, and in

almost all of them there was an appearance of decay in various

stages. An oak board, 1 in. thick, kyanized in 1839, had Iain ever \

since upon the damp ground exposed to the air ; the sap part was
decayed, but the heart remained sound ; fungus was, however,
growing upon it. Poplar boards, kyanized in 1838, 39, and 40,

were all partially decayed ; those which were not prcjjared, and
had been exposed in the same situation for the same period,

showed, however, more symptoms of decay. In preparing the

timber he had always followed the instructions of the patentees,

and had tested the strength of the solution with the hydrometer,
but had mixed up fresh solution even more fiequently than was
supposed to be required. On dismantling one of the tanks for

holding the solution, he found thu irou-wuik partially destroyed
and entirely covered with globuicj of mercury
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' Mr. Thompson explained that the hydrometer was not a correct

testing instrument if any vegetable matter was present in the solu-

tion ; that the tanks on the premises of the Anti-Dry Rot Com-
pany were necessarily made of unprepared timber ; that the bi-

chloride of mercury in solution would penetrate any length of tim-

ber, if the extremities of the sap vessels were exposed to its action,

but that it would not penetrate laterally without pressure; it was
not, therefore, surprising that a water-tight tank of unprepared

wood should decay on the outside, even if filled with the solution.

With regard to the strength of the solution, at first it was believed

that 1 lb. of corrosive sublimate to 20 gallons of water was suflli-

ciently strong, and much timber had been so prepared, but expe-

rience had since proved that the strength of the mixture should not

be less than 1 lb. to 15 gallons, and he had never found any well-

authenticated instance of timlx3r decaying when it had been pro-

perly prepared at that strength : as much as 1 in 9 was not unfre-

quently used. In a cubic foot of wood prepared under a pressure

of 70 lb. per square inch, mercury had been found by the galvanic

battery to have penetrated to the heart. /
~' ';,-\vr-| v

"

Mr. Home mentioned that a new process had been invented by
Mr. Payne for rendering timber proof against dry or wet rot, and
the ravages of insects ; for increasing its durability and rendering

it incapable of combustion. The mode of proceeding was to im-

pregnate the wood with metallic oxides, alkalies or earths, as might
be required, and to decompose them in the interior of the wood,
forming new and insoluble compounds.
t- Mr. Taylor drew the attention of the meeting to a Memoir on
the Preservation of Woods which had been road before the French
Academy of Sciences by Dr. IJoucheric. It was argued, that all

the changes in wood were attributable to the soluble parts they

contain, which cause fermentation and subsequent decay, or serve

as food for the worms that so rapidly penetrate even the hardest

woods. By analysis it was found that sound timbers contained

from three to seven per cent, of soluble matter, and the decayed
and worm-eaten, rarely more than one or two per cent. ; since,

therefore, the soluble matters of the wood were the causes of the

changes it underwent, it became necessary for its preservation,

cither to abstract these soluble parts, or to render them insoluble,

by introducing substances which should prevent their fermenting.

This might be done by many of the metallic salts or earthy chlo-

rides. Pyrolignite of iron was particularly recommended as being
a very effective substance and cheaper than corrosive sublimate.

The prpcess was, to immerse the end of a tree, immediately after

it was felled, in the solution of metallic salt, when, the vital ener-

gies not having ceased, the fluid was absorbed throughout all the

pores of the tree, by a process which is termed " aspiration." The
fluid had been applied in bags, to the base of the trees when in a
horizontal position, or to one of the branches, or by boring holes

to the heart, a few branches and a tuft of leaves being always left

at the top of the principal stem. Tt was necessary to apply tba
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process speedily after felling the timber, ns the vigor of the absorp-

tion was found to abate rapidly after the first day, and became
scarcely perceptible about the tenth day, whilst in dead wood, or

where there was any accidental interruption of the flow of the

sap during growth, the " aspiration" entirely failed ; resinous trees

absorbed less of the Huid tb.an any other. The ends proposed to be

attained by this process were chiefly—^preserving from dry-rot

;

increasing the hardness and tlie elasticity ; preventing the usual

changes of form or splitting ; reducing the inliammability and
giving various colors and odors, according to the nature of the

fluid absorbed.

Mr. Bethell remarked that tiic process described in Dr. Bouche-
rie's pamphlet, was identical with that patented by him July 11th,

1838, two years before Dr. Boucherie's was mentioned in Paris,

which was in June, 1840. The specification filed by Mr. Bethell

stated "that trees just cut down may be rapidly impregnated
with the solution of the first class, hereafter mentioned (among
which is included the pyrolignite of iron) by merely placing th«

butt ends in tanks containing the solution, which will circulate with
the sap throughout the whole tree ; or it may be done by means
of bags made of waterproof cloth affixed to the butt ends of the

trees and then filled with the lic|uid."—Mr. Bethell found that some
solutions were taken up more rapidly by the sap and circulated

with it more freely than others, and the pyrolignite of iron seemed
to answer best ; he had not hitherto introduced the process in Eng-
land, because it was much more expensive than the oil of tar, the

pyrolignite costing fronjLCd'. to 9d. per gallon, and the oil being

delivered at 3d. per gallon.—Mr. Bethell had used similar tanks to

those described in Mr. Timperley's paper for preparing wood with
the oil of tar, but as the oil is very penetrating, previous exhaustion

of the air had been found unnecessary, the hydrostatic power being

sufficient. The mode of working the tanks was to charge them
with timber, close them and fill them with the oil ; a hydrostatic

pressure of from 100 lbs, to 150 lbs. to the inch was applied by
means of the force-pumps, and kept up for about six hours ; thi§

was sufficient to cause the wood to absorb from 35 to 40 gallons

per load. By this means a charge of timber was easily prepared
daily, the cost being about 14.9. per load. This was the plan pur-

sued at Manchester for the Manchester and Birmingham Railway^

by Mr. Buck (upon the recommendation of Mr. Robert Stephen-

son), and also at Bristol and Bridgewater by Mr. Brunell. Mr.
Bethell preferred egg-shaped ends for the tanks as they resist the

pressure better than flat ends. The solution of corrosive subfimate

used at Hull appeared to Mr. Bethell to be very weak, The advice

given by Sir Humphrey Davy to the Admiralty many years since

was, to use 1 lb. of corrosive sublimate dissolved in 4 gallons of
water, and Mr. Kyaii in the specification of his patent states that

strength, but according to the paper it appeared that 45 gallons of
water were used to 1 lb. of the salt instead of 4 lbs.

In answer to a question from Mr. Pellatt, Mr. Bethell stated that
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his experiments on the use of silicate of potash or soluble glass for

rendering wood uninflammable, wore not yet concluded ; he had
proved its cflicacy in this point—that as soon as tl»e prepared tim-

ber was heated, the glass melted and formed a filmy covering over

the surface which protected it from the oxygen of the air and pre-

vented its catching fire. The silicate also hardened the wood and
rendered it more durable. This process was included in his patent

of July 11, 1838.
^ Professor Brand could add but little to what had been said on the

subject, but he mentioned a curious appearance in a beech tree in

Sir John Scbright's park in Hertfordshire, which, on being cut

down, was found perfectly black all up the heart. On examination,

it was discovered that the tree had grown upon a mass of iron

scoria? from an ancient furqace, and the wood had absorbed the salt

of iron exactly in the same manner as had been described in the

new process. The degrees of absorption of various solutions by
different woods demanded careful experiments, as some curious

results would be obtained ; it was a question whether a solution of
corrosive sublimate in turpentine, or in oil of coal tar would not

be advantageous, as both substances were so readily absorbed by
timber.

k'j^^-
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To the Hon. John P. King, President Ctgo. R. R. and B'kg. Co

:

Sir,—The enterprise as originally contemplated by the Georgia
Jlail lload and Banking Company, may now be considered as

finished, and the expenditures constantly accruing during its con-
struction, have been brought nearly to a close : upon which auspi-

cious event, I oflcr the stockholders my sincere congratulations.

The cost of the entire lload—147 J- miles in length—and outfit,

consisting of Locomotives, Cars, Shops, Machinery, Depots, Water
Stations and Dwellings, exclusive of lieal Estate, Right of Way,
^.c, (not included in the original estimate) is 82,283,000 ; the esti-

mated cost was $2,250,000. Including Ileal Estate, &c., &c., the

cost is ^2,3G3,0Q0. A few expenditures yet remain to be made,
but they are of little consequence and will not materially vary the

result. Of the 1411- miles of road mentioned above, there are 104
miles from Augusta to Madison on the Great Southern Mail Route,
called the main line ; nearly 40 miles on a branch to Athens, and
.3| miles to Warrenton. Of the main line 29 miles are constructed
with a T rail of 4(5 lbs. per yard, and the remainder a flat bar of
29 tons per mile. The shortest radius of curvature, on any por-

tion of the road, is 1,910 feet, and steepest gradient 7-lOths in 100
feet ; (rather less than 37 feet per mile,) and this occurs west of
Grecnesboro' only, Thcdc maximum ratc;^ can be preserved with-
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out difficulty, on the extension from Madison to the terminus of the

Western and Atlantic Rail Road ; upon which line the greatest

inclination throughout its course to the Tennessee river is 33 feet

per mile, and shortest curve 1,000 feet radius.

The surveys and construction of your road have occupied over

seven years, during which time I have had the honor to conduct
its operations, both in relation to the planning and execution of the

work, and the organization and general management of the busi-

ness of the road. As most of the members of the present Board
were not among those with whom I first commenced my opera-

tions, I shall briefly refer to some past occurrences, for the purpose

of explaining the origin of the present organization for conducting

the transportation of the road, which it is important to the proper

understanding of the subject, should be recollected. When but a
small portion of the road was completed, the Board appointed a
superintendant to whom I then, in consequence of the extent of
my other engagements, hoped to have committed the entire charge

of the work as it was placed in readiness for transportation. A
very short trial of his qualifications, however, convinced them that

these expectations could not be realised. A new organization then

becoming necessary, a resolution was passed by the Directors, cm-
powering me to organize the Departments requisite for conducting

tlie business of the road in use, and to appoint all oflicers and fix

their rate of compensation. In compliance with the duty thus im-

posed on me, I proceeded to cfloct the organization, which, with a
few changes of Officers, has continued to the present time. By
this arrangement, I continued in general control of the operations of

the finished Road, and divided the several Departments, as follows :

1

.

For the Department of Transportation proper, a Superin-

tendant was appointed, whose duty it is to sec to the regular and
safe transmission of all produce, merchandise, &c, sent by the

Road. He also acts as assistant Gen. Agent of the Company, and

in the latter capacity has, during the absence of the General Agent
entire control of the other Departments. The purchase of sup-

plies for the road, is likewise entrusted to him.

2. To the Superintendant of the Motive Powor Department,

the repairs and preservation of the Locomotives are entrusted, to-

gether with the general operations of the Machine Shops.

3. A Superintendant of the ('ar Factory, who is charged with

the building and repairs of all the cars and other incidental caqxjn-

ter work of the Company.
The two last officers also engage in the active manual labor of

their shops.

4. The Maintenance of the Road, was confided to two Supervi-

sors, now increased to three. To one is given the 49 miles of the

Road, and the Branch to Warrenton ; to another the remainder of
the Main Line, 55 miles ; and to the third, the Athens Branch, 40
miles. It is also the duty of the Supervisors to inspect all lumber
for repairs and measure the wood obtained on their divisions for

the Locomotives, &c. ^.„



5fi lleport of the Georgia liail Roadi etc*

The ofiice of Supcrintendant of the first and most important de-

partment, was filled by the appointmont of Ricuard Peters, Jr.,

(who had previously acted as my principal assistant engineer on
construction,) the duties of which a()pointinent he has continued to

fulfil, with zeal and ability, up to the present time. The heads of
the other departments, have since the first organization, been ehang*

ed. The names of the present Superintcndants will be found in

Statement No. 8, together with a list of all the Officers of the Road
and their rate of compensation.

This organization is thought to be as efficient as any that can bo
made ; if however the Board should think a remodelling of it de-

sirable, I beg that they will not consider me in the way of any
change in the system that may seem to them best for the interest of
the Stockholders.

The receipts of the Road for its ordinary business this year,

exceeded those of last year, by $GG,050 52. The number of pas-

sengers carried is 32,784, which is nearly the same as last year, but

in consequence of the greater proportion of through travel, thiei

amount received from them is increased $6,G07 77. About 20 per

cent of the whole travel, is brought to the head of the road in

stages, the remainder of the increased receipts is on freight, ex-

cept a small addition for mail service, and it is remarkable that the

Up and Down freights only difter a few hundred dollars. The first,

however, is derived chiefly from through transportation, while the

latter is in a great measure picked up at the Way Stations. For in-

stance, at Greenesboro', the receipts for Cotton are $6,450, and on
Up Freight but $3,315; whilst at Madison, the receipts for Up
Freight are $38,458 81 and for Down but 830,324 ; the disparity

on the Athens Branch is still greater. The reasons for this are ob-

vious.

Our whole receipt for Passengers, is ^73,493 65, which, ifwe had
had the privilege of charging at the low rate of 6 1-4 cents per
mile, the amount would have been $91,867, an increase nearly suf-

ficient to pay the whole expenses of " Conducting Transportation,"

and at this rate, I would venture to assert, that there would be no
sensible decrease in the travel. I have before called the attention

of the Company to this subject, and I again refer to it, from a con-

viction of its great and growing importance to their interest. I am
aware that there is an opinion i>revalent in the country, that low
prices produce the largest net profits, and that this opinion, as er-

roneous as it is in its general application, is maintained by many of
your own Stockholders. There is doubtless a medium rate, which
will give to the Company the largest profits, and this rate, instead

of being uniform and applicable to all roads, as generally supposed,

is controlled by the amount and character of the travel on each
work. jj

In Europe and the more densely jicopled sections of our own
country, where, in addition to an amount of travel proportioned to

the greater population, there is a class of mechanics and laborers

who would not use railroads at high rates—low fan s are no doubt
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both politic and profitable. But with us, this class is almost un-
known, and our whole travel only averaged us 40 in 1839, and this

year, 31 per day each way. When it is remembered that it costs

nearly as much to convey these 31, as a train containing two or
three hundred, it will at once be admitted that the rates adopted for

that Road where this number can be obtained, are not applicable to

our circumstances
;
yet such appears to have been the views of

those who applied for our act of incorporation. -ri

I have also objections to the limitations on our rates of freight,

' though in the aggregate they are sufficiently high. The true poli-

cy, it appears to me, is to allow these matters to be governed by
the natural laws of trade, untrammelled by legislative restrictions.

If, however, such must be imposed on the company, it should be on
the amount of their dividends, which might be limited to a reasona-
ble per centage on the cost of the work. Then, the several sourcV

es of the revenue of the Company, will be left free to bear each its

due proportion of the current expenses.

It is conceded that there may be circunistances, even on our own
road, which would justify a resort to low fares on a portion of the

travel, not however lower than our present rates, (5 cents per
mile ;) but it would only be admissible under an agreement for a
general reduction throughout an extended line, thus embracing a
large amount of population, and with a view to divert the travel

from other channels. T-:. ' v ^ :-\ff":- i
--

'^

Such a project, having for its object a competition for the travel

that now flows up the Mississippi, has been entertained by the seve-

ral Railroad and Stage Companies on the great mail route, from
Baltimore to Mobile, and favorably received by all except the 8. C.
Canal and Railroad Company, and in consequence of their opposi-

tion, has been abandoned for the present.

A reduction was made in our rates of freight on Cotton, after

the commencement of the season, in conformity with the general

wish of the Board of Directors, which has decreased our net re-

ceipts some $6,000. That we may be ultimately benefitted by this

reduction is probable. After this season it is proposed to take Cot-

ton by weight, instead of by the bale, in consequence of the ad-

vantage which many of the planters have taken of the company
by enlarging the size of their bags ; the price to vary according to

circumstances, from 45 to 50 cents |)cr 100 lbs. per 100 miles for

Round Bales, and a reduction of 10 per cent, for Square Bales.

To encourage trade on the Athens Branch, the freight on Grain,

the only article of export from that region which will bear trans-

portation, has been greatly reduced. In consequence, some 2000
bushels of Corn, have been sent down since December last, which
will no doubt steadily increase with the increased production of the

country, stimulated by the demand created by the opening of a new
market.

With a view of inercdslng our trade with East Tennessee and
North Alabama, 1 scut aei Ageat iiuu lUat region during the past

summer, for the purpo;3e of satisfying the merchants as to the ad-
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vantages of shipping their goods by our route, His visit has been

the cause of a considerable addition to our transportation, but was
more especially beneficial in awakening the citizens of North Ala-

bama to the policy of forming a direct mail communication with

the head of your road. Representations were made from that re-

gion to the P. O. Department, simultaneously with those sent from
this section, exhibiting the great importance of the connexion to

the commercial and planting interests of the countries proposed to

be connected, which have resulted in the invitation by the Post

Master General, for proposals to transport the mail from Rome to

Gunter's Landing, on the Tennessee river, and thence in steamboats

to Ditto's Landing, (11 miles from Huntsville,) and to Decatur.

—

From Decatur the mail passes over the railroad to Tuscumbia,
whence it is to be continued in coaches to LaGrange, and to Mem-
phis, on the Mississippi river. The route is to be let this month,
and will go into operation on the 1st of July next. From the head
of your road to Rome, there is already a tri-weekly line of coaches.

When the whole route is established, we may expect a large in-

crease of travel, and also transportion, as the facilities offered by
our improvement shall become better known. The country pene-

trated by this new line, is populous and wealthy, and in seeking this

avenue to market, must add greatly to the prosperity of the south-

ern Atlantic cities.

The following statement exhibits a condensed view of the busi-

ness of the road and expenses, (omitting transportation for the

company,) during the .year ending on the 31st of March last. De-
tailed statements will be found accompanying this report, giving

every information that can be desired on the subject.

By Amount for Passengers Up,

CR.

tt

\
^ .:..

$3G,&G5 11

33,695 72
2,032 82

59,610 10
59,358 56
3,737 81
902 30

37,153 12

-224,256 63

.^ti^'!

Down, ....
" Way Pass, on Branches and Tickets, [

•

" Freight Up.
•• " Down, ....
" " Between Stations,
" Premium, Interest, etc. ...

*' '* " Transportation of Mails, -

-'.-^ ..'•.-: ••••;.•:;;,•. r.-'i -•.' ... .
DR.

For expenses of conducting Transportation," " " Motive Power, - - -

S.t,> " " Maintenance of Way," " •• ;• "Cars, - - - .

Less estimated actual exp. of Comp's Transportation,

90,518 03

Leaving Net Profits, - • ... . ti33,737 6»

Or about 6 per cent, on our whole expenditure, a portion of which
was not brought into use until late in December. Apart from the
expenditures on the branches, which have as yet yielded nothing,
the profits of the company would be nearly 8 per cent., and if we
could have charged 6i cents per mile for Passengers, they would
have been over that rate. / '

This result obtained during a period of unparalleled depression

22,009 97
30,011 05
36,692 61

6,114 50

07,613 03
7,000 00
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and embarrassment in the business of the country, will be consid-

ered highly satisfactory, and must afford to the stockholders renew-
ed confidence in their enterprise, which requires only to be extend-

ed to the State work, to be made one of the most important lines

in the country.

Our locomotives are generally in an excellent condition, and ad-

equate to a much larger business than we have had this year. The
Georgia and Pennsylvania, the oldestengines of the company, have
undergone a thorough repair, and are now, in consequence of the

better adaptation of their parts to the circumstances of our road,

more valuable machines than when first received. i^i»«

The accompanying statement, marked No. 7, will exhibit the per-

formance of each engine, and the cost of their repairs ; the whole
distance run by all the engines, is 152,520 miles, and the expenses
of the motive power department, 830,011 05—equal to .1»| cents

per mile. Or, the whole expenses of the road are equal to 63| cts.

per mile, for each mile the engines have run. The ordinary re-

pairs of the engines, including the re-building of the Pennsylvania
and Georgia, are $8,758 28. •

;-\,:,/;::v- i.-v-;v>; :,*-; .v

The completion of the Athens branch in December last, opened
the question relative to the most advantageous power to be used
upon it ; a question which I have not yet fully determined. The
existing arrangement, which is a mixed steam and horse power, an-

swers very well under present circumstances, but when the road
begins to decay, steam power will have to be abandoned entirely,

or an engine procured that will be suited to the road and trade to

be transported. Light engines have hitherto been so inefficient,

that until the late improvement of Mr. Baldwin, by which the ad-

hesion of the whole machine is obtained, and at the same time the

truck left free to adapt itself to the curve and undulations of the

road, I had despaired of their success under any circumstances.

This improvement, however, if there shall not be found some
practicable objection to it, after a sufficient trial has been made,
must add greatly to the value of freight roads. The adaptation of
the weight of the engine to the character and circumstances of the

road, which has heretofore been a desideratum, may then be con- >

sidered as attained.

Mr. B. has oflered to furnish an engine of the kind referred too,

upon reasonable terms, which will not weigh more on the driving

wheels, than is borne by cither pair of wheels of our freight cars.

As the purchase of such a machine would involve an expense, i^

which under the present exigencies of the company cannot b»v
well incurred, I have left open for future decision, permanent ar-

"

rangements for conducting the business of the branch—in the mean •

time, the resources of the country drained by this arm of our en-

terprise, will be developed, and the extent of the trade to be ac- *

coiiimodatcd by it better known.
As the small cost of grease used for our cars, averaging but little j

over $2,25 per 1,000 miles run by the trains since we couimenced
luisincss, has created doubts iu the minds of some, as to its correct-
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ness ; I will observe that the saving in comparison with other roads

has been effected by the adoption and adherence to the use of tal-

low, instead o^ oil, using but a small quantity of the latter in cold

weather. During the past winter, vvc have been induced by the

low price of lard, to make trial of its properties, which has given

great satisfaction. Tallow, however, is to be preferred in warm
weather.
The cost of maintaining the Way, has, this year, been considera-

bly swelled, which is partly to be attributed to our larger business

and the increased length of the road, but chiefly to the wearing out

and decay of the timber, on the first fifty miles from Augusta. The
average cost of keeping up the line in use, is ^27C 00 per mile, or

for the whole road, §264 33 per mile. V"?. .vl
For the next year, there will be a further increase in this item of

our expenses, when, it will have attained its maximum, and will

probably decrease.

The duration of timber in the exposed situations in which it is

placed in railroads, we find will not exceed in this latitude, an ave-

rage of 5 years. This rapid destruction of the chief material, that

enters into the construction of railroads, calls londiy for some re-

medy. A number of persons stimulated by the expected profits of

the discovery, have been constantly engaged in search of an anti-

dote ; among whom Mr. Kyan and Mr. Earl have attracted the

most attention in this country.

The materials used by both of these gentlemen, had been previ-

ously known and applied to wood, as powerful antiseptics, and 1

believe their only claim to originality, is in the mode of their ap-

plication, and proportions used. The process of Mr, Kyan, has

been sufficiently tested, to satisfy those who have used it, that it at

least doubles the duration of wood, and consequently, where this

material is costly, it must be very valuable. Its cost at the existing

price of corrosive sublimate, is about $10 per thousand feet, board
measure, equal to the first cost of our lumber, consequently requir-

ing an outlay which the present experience of its advantages, would
not in our case justify. InJMr. Earl's process, Salts, (sulphates of
Iron and Copper,) are used, that arc cheap and abundant. This
preparation is highly recommended by eminent chemists, and has

the additional advantage of costing about one half of Kyanizing

—

but there is as yet insufficient experience as to its advantages.

—

There are a variety of other substances that have been applied to

the preservation of timber, among which, common salt may be men-
tioned as the most important. It has been used successfully on the

Camden and Amboy railroad, and is thought by the managers of
that work, owing to its cheapness, to be preferable to any other, A
small experiment has been made upon our road, by which its mer-
its will be tested in a few years. Other roads in our State, are

trying Mr. Earl's patent on a large scale, the result of which it will,

perhaps, be our best policy to wait.

The present knowledge of this science, is too limited for us to

derive any decided advantage from it, but I have strong hopes, that
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the daily increasing importance of the subject, will yet develope—

.

if it has not already been discovered—some cheap method by
which this great desideratum can be obtained. The advantages of

such a discovery to Railroudij, will be incalculable, and must add
greatly to the value of their stocks.

The transportation of the United States mail, in both directions

after night over our road, has, owing to the numerous freshets this

year, been attended with increased hazard, and one serious acci-

dent. In consequence, several attempts have been made, without

success, to get released from our contract. We have asked this

concession from the Depaitment, the more unreservedly, as one of
the prominent inducements held out to us, by the then Post Master
General, to enter into the contract, has failed. We were assured

by him, that no detention should take place to the travel between
New York and New Orleans ; instead of which, there have been
delays continually occurring, either at Charleston, Washington, Bal-

timore, or Philadelphia, and sometimes at all of these places in one
or the other direction.

In consequence of the greater cheapness of the route from New
Orleans to New York, by the Ohio river, we could only hope to

compete for the travel—when that river is navigable—by giving it

the greatest possible despatch ; hence the importance attached to

this promise.

It has been urged by the department, that every effort has been
made that could be done legally, to overcome these detentions.-—

Such may be the case under the circumstances, but it is well known,
that a more liberal and sound construction of the Act of Congress,

which leaves the amount of compensation almost wholly with the

Post Master General—would have enabled him to have surmounted
all these difficulties. The law of Congress on the subject, allows
the Department to give 25 per cent, more than similar service can
be had for in stage coaches ; and as if with a view to determine
what that amount should be, in our case, proposals were invited foj;-

the transportation of the mails, in coaches, parallel with our road,,

at 7 miles per hour, and the lowest offer received, was $350 per
mile ; to which, if he had added 25 per cent, as provided for by
Congrces, would have given us 8437,50 ; yet in the very face of thi»

result, he decided, irrevocably, that the act referred to, fixed the-

maximum rate of compensation on main lines of railroads, at

$237,50, without regard to circumstances. We finally accepted
his terms, and found them much more onerous than expected. The.
degrading spectacle is now exhibited, of a great government re-

ceiving at the hands of a poor corporation, a compulsory service at

less than its actual cost Ours is not an isolated case-r—nearly eve-

ry railroad company on the Great Mail Route, has the same com-,

plaints to make of the unreasonable demands of the Government.
To show that railroad companies have not been exhorbitant ii^

their proposals to the department, it may be stated, that in Eng-
land, on the great thoroughfares, where the travel alone is sufficient

to fill three or more daily trains in each direction, Government pays
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$600 per mile, and at this rate, it is deemed cheaper to the Post Of-

fice Department, than the old coach service, as the increased speed

of t'he mails, increases also the correspondence of tlie country, add-

ing in a greater ratio to the revenues of the department, than to

its expenses. Before another meeting of our Stockholders, we
shall be called upon again, to bid for the transportation of the

Great Mail, when we can obtain more favorable terms, or refuse

the service altogether.

In reviewing our past year*s business, I cannot but again repeat,

that I am satisfied with the result. It is true that it falls short of
our calculations made in 183Gand 1837—years of universal infla-

tion in the business of the country. But it is still far short of what
it will be when our road is united with the great west.

Upon a business this year of about 11,000 tons, and an average

of 62 passengers per day, we have received above our expenses,

^133,737 on a productive capital of about $1,800,000. A capital

invested too, during the reign of these inflations, and which, if the

work was now to be executed, could be done for nearly half a
million less. uiu

If results such as these, can be obtained during a period of '^U

versal despondency—" when the most prosperous among us doubt
the foundation of their prosperity,"—what may we not reasonably

expect when confidence shall again be restored, and we shall

have become participators in the trade of the west. A trade which
yields to the Erie canal a tonage 120 times greater than ours, and
to various other improvements south of it, nearly an equal amount,
not to include that which is floated around the capes of Florida. In
considering this subject, it is not to be lost sight of, that Georgia
possesses the only route to the west, south of the Erie canal, by
which it can be reached, on gradients so low as 37 feet per mile.

The daily improvements in the machinery and construction of
railroads, show their capabilities and value have not yet been fully

ideveloped. It has been but 12 years since their introduction as

avenues of general commerce, and in that short space, they have

grown so rapidly in public estimation, that now the most sceptical

on the subject are constrained to admit, that they are almost in all

leases, greatly superior in point of economy for the transportation

of passengers and freight, to their former rivals, canals, or any oth-

pr artificial way where the amount of trade to be accommodated, is

sufficient to authorize their construction in a substantial manner.
That there have been many visionary railroad projects in this

country commenced and executed, where the old Indian trail

would have been a more appropriate avenue of commerce, is a fact

too sensibly felt by a host of sanguine and deluded participators, to

admit of question; nor has our own State been free from these ex-

cesses. Under the influence and abuse of the credit system, roads

have been constructed in Georgia years in advance of the requfre-

pients of the population of the country through which they pass.

These instances of failures which all ought to have seen, can-

jiot be adduced as arguments against the system. We are pow.

•^f
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however, arriving at an era in regard to them, when the apparent

mystification which has heretofore hung over their operations is

clearing oti', and their merits will then be properly appreciated.

Respectfully submitted by
'

-^i- ,: ; i-i > Your Obedient Servant, ':::'' u\<::;^-^>

fi ^u J. Edgar Thomson,

-vV ?<>3 V Chief Engineer and General Agent.

STATEMENT OF THE EXPENSES INCURBED FOR WORKING THE GEOR-
GIA RAILROAD, FROM APRIL Ist 1641, TO APRIL Ist 1842.

Conducting Transportation, ,.

Stationary, Printing, etc. '

J'
'

"" '^
!^ 1^777 56 3-'^'''

Loss and Damage, - .^ •';-^:- 1,909 18 '
-

Incidentals, fv \ " ^ Tr' 1,624 68 !:

Oil and Tallow for Cars, 402 72 V 'V
Provisions, Clothing, Doctors Bills and oth-

er expenses of Negroes, 2,849 42 . .• /'

Expenses of Mules and pay of Conductor, - » *:

Warrenton Branch, 1,062 62 \: ,^'ii'^

Expenses of Horse Car on Athens Branch, • «^ /;

for first Quarter, 583 34 :-'- ^

. Wages of Laborers, - ''?.r •- hv^-vi^i 2.022 24 : 'Pyfi?^

Agents and Clerks, - i ^''
J: >kV; -^

.

^r) 8,742 88 > ^Vt
Conductors, 2,024 83

;; '/r

Work done by Car Factory, repairing Do- t^r
'^ pot Buildings. ^ ' ^" '

-
-- r 22O 50

13
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'< Work (lone by Car Factory,
' Work done by Machine Shops,

Maintenance of Cars.

Ordinary Repairs, ;•

Extraordinary Repairs, J

Renewal of Wheels, ' '

"^

511, 10

910 17

-38,692 54

3,660 00
1,287 00

1,167 50

-H<.

6,114 60

$97,518 03

Statement of Dividends declaircd on the Stock of the Georgia

Railroad and Banking Company.

Date of making



?S^vj^/si.,

¥•

T':^;:"''\:'^,^':- . AMERICAN ^. .^'r^^^-l?^-'"-^,

RAILROAD JOURNA L
^

;?*.K-. MECEtANICS' magazine; ^^^^^^

^n;;? le^i-j:^- 1 - AUGUST 1, 1842. [^^^^-,.^^V?''

Sew experiments on friction, made at metz, in 1831, 1832,

and 1833, by arthur morin, capt. of artillery.

[Continued from page 41.] • -

Friction of Surfaces after having remained in Contact.—The

force necessary to separate surfaces which have remained for some

time at rest, has already been mentioned as being greater than the

friction of the surfaces in motion. - ...
. . . .^

Fewer experiments were made in this branch of the subject than

in the other, but it was ascertained that the same laws regulate both

sorts of friction. A few facts not capable of being exhibited in

the tabular form may be mentioned in this place.

Nearly all the experiments show greater discrepancies than in

the case of bodies in motion, which is in part accounted for by the

fact already mentioned, that a slight vibration given to the appa-

ratus will start the sliding body if a weight sufficient to overcome

the resistance of friction in motion has been used, or in other

words, the friction of separation is equal to the friction of motion

when even slight vibrations occur. The author recommends that

in all cases of construction the minimum of friction, namely, that

of the surfaces when in motion, should be calculated upon, as no

structure can be supposed to be free froni all vibratior. The au-
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Ihor supposes lliat these vibrations oppcrate by overcoming the

entanglement of fibre produced by a prolonged contact. This con-

jecture is vcrrified by another observation that he has made, that

vibration docs not produce this effect when metals are used, or when
the surfaces of wood are thoroughly saturated with water by

which the elasticity of fibre is destroyed, and as might be supposed

hemp or any other substance not capable of transicoting vibration

is also unaffected under the same circumstances.

In some cases a specific cause seems to increase this kind of fric-

tion, as when oak rests upon iron. In this instance the gallic acid

of the wood acts upon the iron, and produces a gallate of iron

which operates both as a cement, and by destroying the polish of

the metal. This action is rendered visible by the inky stains of

the compound formed. Metals do not appear to have their friction

increased by contact to any great degree, that is, it requires little or

no more force to start them than to keep them in motion—a remar-

kable advantage in all machinery into the composition of which

they enter. ,
. .

The use of unguents of any kind appears to have the same ef-

fect on this kind of friction, and this is explained by the pressure

driving out the excess of unguent and reducing the condition of

surface to that denominated greasy. Hence in the table the effect

of oil, lard, or tallow, will be found nearly the same as that produc-

ed by a greasy surface. If there is any difference it is in favor of

the harder kind of unguent which cannot be so completely sciu< cz-

ed out by pressure.
"

. . . rf "--- •''^' -- -

These experiments ditfer from those of Coulomb in assifrninT a

much shorter period for the attainment of the maximum adhesion,

while the latter give several days, the former determine a few min-

utes as the time.
^

•
.,

Exjjlanation of tJw Tables. \

The first table contains the number of the results, and has

been added for convenience in referring to the table. . *i.:^j:^!t'*i-^.

The second column contains the names of the substances em-
ployed, and the order of position : thus, oak upon iron will be

found in one place, and iron upon oak in another. The difference

caused by the change in position will be found highly interesting,

particularly in the case of the metals.

The third column indicates the nature of the substance applied

to the burfuccd. Fur the sake of couvcnitjnce in reference, wc
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have abridged the prolixity of the original tables wiWiout leaving

any thing unexpressed. The values standing at the head of the

table are from the first memoir, and were made without any un-

guent, properly so called. The condition of the surface is denoted .

by the terms wet and dry. When the surfaces are said to be wet,

it is to be understood, that if capable of being thoroughly soaked

in water, they are in that condition. In the remaining portion' of

the table, (taken from the second memoir) the sign denotes a

naked or unprepared surface ; water is to be understood with the

same qualification as above ; olive oil, tallow and lard, denote these

substances in their ordinary conditions. The drtj soap used, was the

best quality of blue Marseilles soap, very hard and dry, and pieces

of oak well rubbed with it, and then wiped, showed to a casual

observer nothing upon their surface, yet the friction was reduced

from -478 to -164. '•
- ^: ^ -

The word greasy denotes that state in which surfaces are left

after grease has been employed and then wiped off as much as

possible. It is evident, as the author observes, that it is not always

possible to produce the same amount of unctionity, the results are

therefore not entirely comparable, still they are useful as represent

ing the state in which surfaces may be found after having disconti-.

nued the use of an unguent for some time. . , ,

The fourth column describes the direction of the fibres both mu-

tually and in reference to the direction of motion. It appears that

in all cases the fibres of the lower piece were parallel to the direc-

tion of motion, so that the terms in this column may be understood

as referring to both. Thus parallel denotes that the fibres of the

sliding body were parallel to those of the one beneath and to tho

motion ;
perpendicular, that they were at right angles with tho

fibres beneath and the direction of motion ; vertical, that the slid-

ing piece of work is placed on end, the rest remaining as before.

In the case of a fibrous substance sliding over bronze or cast iron,

the reference is of course only to the direction of motion.

The fifth column contains the numerical values expressed deci-

mally,; we have retained this form as being the best suited for com-

parison and calculation. A few of the results, from the first me-

moir, from 1 to 18, will be found repeated in the remainder of the

table with slightly different values. In this case the latter are

always to be preferred as the most correct.
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TABLE II.

FRICTION OF PLANE SURFACES WHICH HAVE BEEN FOR SOME TIME
IN CONTACT.

No. Nature of Surfaces.
Condition of Surfaces,

as to unguent.
Arangement
of fibres.

Proportion
of friction

to pressure,

1
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COST OP TRANSPORTATION ON RAILROADS

—

Bl/. Charle.f Ellct Jr.y

Civil Engineer. >

; h

I have never yot seen any formula derived from the experience

of active lines, by which the cost of transportation on railroads

may be determined with an approach to accuracy. The expenses

of maintaining a line of railroad arc not all proportioned to the dis-

tance travelled by the locomotive engines, nor to the number of

tons conveyed ; neither are they all independent of these conside-

rations. But the aggregate annual cost is made up of certain items,

which are in fact nearly proportioned to the distance run by all the

engines ; of others which are strictly proportional to the tonnage

conveyed ; and of others which are nearly or quite independent

both of the amount of the trade, and of the distance travelled.

I offer the following rule for the determination of this aggregate,

in the belief that every well managed road of ordinary construc-

tion, carrying engines of ordinary power, where the transporta-

tion is affected at the usual speed, and which accommodates a re-

spectable amount of business, will exhibit results in close agree-

ment with its indications.

This formula is derived from the considerations which follow i

and the constant quantities are supplied from the best experience I

have been able to obtain from the past management of the public

works of this country. In course of time, when the velocity of

heavy burthen trains is reduced to 3 or 4 miles per hour, and com-

panies learn to know where and how to economise, it is probable

that some of the items may be reduced. But time and experience

have yet to decide how much. - , ,

I. Repairs of Roach—The repairs of a railroad consist of two

distinct divisions ; the first of which is nearly independent of the

amount of the trade, and may be estimated, on the average, at

about $500 per mile. The second division is dependent on the

amount of the tonnage, and represents the injury done to the road

by the passage of one ton of freight. I estimate this wear and tear

at f^ of a cent per ton per mile. n- ;:;-•;•

II. Expense of Cars.—The expense of repairing and renewing

the burthen cars is proportional to the distance which they run, or

to the tonnage of the line ; and may be estimated at ,Yo o^ ^ cent

per ton per mile.
.

v
. . y,

III. The expense of Agents, Conductors, Force at Depots, Break-

men, and Contingencies of all sorts, is likewise nearly proportional
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lo the busino.'js of the road, and cannot be assumed at less than siJr

mills per ton per mile.

IV. Locomotive Power.—The expense of repairs and renewal:;}

of locomotive engines and tenders, the cost of fuel, and the pay of

engine men and firemen, is nearly proportional to the distance run

;

and may be estimated at 80 cents per mile, travelled by the en-

gines.
^ ,y-..^ :?.... ..-. .--j^.^,,.,^ .._;

How to express the cost of maintaining a line of road, under good

management, for one year, let us represent by

N the number of miles run by all the engines in one year ;

T the whole number of tons, nett, conveyed one mile ; and h the

length of the road in miles.

Then, according to the preceding data * " '; ^ ^ /v
^-"^^ -*v

yVN+xUoT+500A
:• ^ ---^?^^

will be the aggregate annual cost in dollars (where the business ex-

ists exclusively of tonnage) of maintaining the line and its equi-

page.;: '-:.-;^;-> ' r-V --- -_
-:;;-^::v;-

.'i:- :- . - .^*^:

If the road accommodates a mixed business of trade and passen-

gers, to obtain the aggregate expense, we must add the term xj» P,

where P represents the whole number of passengers carried one

mile.

This formula takes propor account of the dirFircnce of grades

;

but is not applicable to very short roads,—to roads doing a.very in-

adequate business—by wliich I mean less business tlian can be ac-

commodated by one engine of ordinary powder—nor to the first four

years' operations, while the road, cars and machinery arc yet all

new. '«'^>'^'^-'-'-"-"'-.':"^;.^;'->r;
•'<;^^-" /';" -;/i; -^-^:;r;^- ^-^^''-y-;-; :;:/'; ,.

;

:;:^^'.:-'>-yy^>T.

By applying this rule to the active lines of the country, it will be

found that the larger establishments—those v;hich possess a valua-

ble trade, give very similar results. There are none on which the ex-

penses fall within the limit assigned by the formula, excepting, per.

haps, one cr two' \yhich have been recently completed, and on

which the expense of renewing the iron, timber, and bridges, and

cars, and locomotives, is not yet very sensibly felt. It will be

found to suit those cases better a few years hence.

The following translation of a sketch of German railroads has

been handed to us by a friend. The list appears to be correct and

has been sent to this country as good authority :

[Foj tho Aiucrican Railroad Journal and Mechanics' Magazine.] . .
:'-^:^ < ;'-'^\iaJjt'y:f :

:' ^'-iw ^-A^.wt. . THE KAILKOADS IN GEUMAJJV. ^ -i''''-'^i^Jj^ia^i

'

i«t;i Finimed or now vonslrucling. ^ !:" ,

1. Tiic Emperor Ferdinand's Northern railroad runs from Vicn-
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na to Bochnia. The whole length is about CO German miles, of

which 20 miles are almost finished as far as Leipzick. The branch

railroads (to Brunn, Olmutz, Stockerau and Troppau,) are altogeth-

er, perhaps, 20 miles in length. The principal railroad and the

branch to Brun, 23 miles in length, cost 3,765,000 German dollars.

2. The Vienna and Raab railroad, from Vienna, through Baden

to Newkirchen, is finished for 8 miles, and projected from Vienna

through Bruck and Polyneusidl to Pressburg, a distance of 9 miles,

and from Patzneuridl through Wieselbourg to Raab, a distance of

9 miles. The railroad to Gloggnitz is 10 miles in length, of which

6f miles, running to Neustadt, is double, will cost 4,550,000 Ger-

man dollars.

3. The Budweis and Linz railroad, 17 miles in length, from there

to Gmunden, has cost 1,680,000. Horse powor is used.

4. The Prague and Pilsen railroad is 14 miles in length, is finish-

ed only to Lana, 0| miles in length, and cost 210,000 German dol-

lars. Horse power is used.

5. The Berlin and Potsdam railroad is 3-J- miles in length, was

built at the expense of 1,378,000 German dollars. 1 i- :,-...

6. The Berlin and Anhalt railroad, running through Wittenberg

and Dessdu to Kothcn, is about 20 miles in length, and cost 4,200,000

German dollars. ., ; .. ^ , . w-. . .|v v^. v^"^/

7. The Berlin and Frankfort, on the Oder railroad,is 10| miles

in length and the cost is estimated to be 2,200,000 dollars, is not

yet finished, but probably will be by the end of 1842.

8. Berlin and Stettin railroad is now building and will be finish-

ed in 1843. The whole length is 18 miles, and will probably cost

3,028,000 dollars.

9. The Magdeburg and Leipzick railroad runs through Kothcn

(connected with the Berlin and Anhalt railroad) and Halle to the

boundary of Saxony, 14J miles in length, and has cost 3,020,000

German dollars. «i

10. The Upper Silesia railroad commences at Brcslau, and runs to

New Berun, near the Vistula, where a conjunction is proposed with

the emperor Ferdinand's Northern railroad. The whole length is

about 28 miles, its construction to Oppeln has already made con-

considerable progress, and these 102 miles of length are calculated

at 1,407,000 dollars.

11. The Rhenish railroad from Cologne through Duren to Aixla

Chappelle is 0-*^ miles long from there to the boundary of Belgium,

1 j'j mile in length, has cost 5,000,000 dollars, and before it is finish-

ed will probably cost 1.507.000 G«M-man dollars more. V .• * >-*^ "-^ .
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12. The Dusseldorf and Elberfield railroad 3| miles in length, is

built at an expense of 1,620,000 dollars.

13. The Nurenberg and Furth railroad, I mile in length, has cost

124,770 German dollars. ;: - ,^,.

14. The Munich and Augsburg railroad, B\ miles long, has cost

2,330,000 dollars.

15. The Saxon and Bavarian railroad, running from Leipzick

through Altenbourg to the Bavarian frontier, near Hof, is 9 miles in

length, and has 1 mile branch railroad from Werden to Zwickau,

will cost about 6,000,000, and will be continued through Lichtenfels

and Bamberg to Nuremberg.

16. The Leipzick and Dresden railroad with its continuation

to the Prussian frontier, where it joins the Magdebourg and Liep-

zick railroad is 17 miles long, and has cost about 60,000,000 dollars*

17. The Baden railroad will terminate at Mannheim and Basil.

The expense for the whole length of 37 miles, is 9,698,000 German
dollars for one track, and for two tracks, 13,138,000 German dolr

lars. The track of | mile, which was Opened 13th Sept. 1840,

between Mannheim and Heidelberg has cost 693,000 dollars.

18. The Taunus railroad, which unites Frankfort on the Mayne,

through Kastel with Wiesbaden, has a branch railroad on which

horse power is used to Bieberick, 5 1-2 miles in length, which cost

1,831,000 dollars. ^'': '

19. The Brunswick and Harzburg railroad, through Wolfenbut-

tel and Vienenbourg, is 5J miles in length, with a branch from Vi-

enenbourg to Goslar, 11-4 mile. The railroad of 1 3-5 mile to

Wolfenbuettel, has cost about 250,000 dollars.
,
» i, ^

20. The railroad running from Hamburg to Bergedorff, a dis-

tance of 2 1-10 miles, will be commenced in 1842, and will cost

750,000 German dollars.

It appears from the above account that Germany has already

finished railroads to the amount of 175 1-2 German miles, and is

now building 166 1-3 miles more. Those finished have cost about

38,940,000 German dollars, or 222,000 dollars por German mile.

—

[This will be 33,300 Spanish dollars per statute mile.] Those now
in progress will cost about 43,357,000 German dollars. ,f

n. Projected railroads, the construction of which is almost cer-

tam. •^^1

1. The Magdebourg and Oschersleben railroad with a branch to

Halberstadt, 6 1-2 miles in length, will, perhaps, cost 1,700,000 dol-

lars. The company is formed—the requisite capital subscribed,

and the consent of the government given. _._._„ _. . ^
.

•

10
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2. The Oschersleben and Wolfenbuettel railroad uniting \vith

the Brunswick and Harzburg railroad, and which the government

of Brunswick has permitted to be built, is 6 1-2 miles in length,

and will cost about the same sum.

3. The Breslau and Freibourg railroad with a branch 8 1-2

miles in length will cost 2,000,000 dollars. The company is form-

ed, and the capital subscribed, and the consent of the government

given.

4. The Rhine and Weser railroad, running from Beutz (Co-

logne) through Eberfeld to Minden, is not determined upon by go-

vernment, but named in this division because the necessity for it is

such that no doubt is entertained of its construction. It is about

34 German miles in length, and will cost not more than 6,120,000

dollars.

5. The Bonn and Cologne railroad runs a distance of 4 miles

and will cost 750,000 dollars. It has the consent of the go*

vemment for its construction, and a company with the requisite

funds.

6. The Nuremberg and Bamberg railroad already decided upon

by the Bavarian government, and is the continuation of the Bava-

rian and Saxon railroad to Bamberg.

7. The Frankfort, Darmstadt and Gresheim railroad, will be con-

structed by a company chartered by their governments for 2,880,000

dollars, and will be 8 1-2 miles in length. '* ' ' "*'

8. The Chemnitz and Zwickau railroad will be a part of the

Saxon and Bavarian railroad, which the company intends to build

and it will be 6 miles in length, and will cost, according to the first

calculation, 1,400,000 dollars.

9. The Brunswick and Hanover railroad. This railroad forms

a part of the great railroad line between Magdebourg and Minden.

A contract for its construction has been made between the Prus-

sian, and Hannoverian and Brunswick Governments. The parts

of the Magdebourg, Onhersleben and Brunswick railroad already

are mentioned, and the Hannoverian part will be about 17 miles in

length, and cost 3,230,000 dollars. V"
•

10. The Altona and Kiel railroad. Among the projected rail-

roads with the greatest prospect of success is that intended to join

the North sea with the Elb, as a company for its construction is

chartered and the preparations are made. It will be 13 1-2 miles

In length, and cost 2,794,000 dollars.

III. Railroads, the construction of which is proposed, but in re-

gard to which no certainty exists. Only the most important line s
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are named, and the distance is given by the post route from which

some slight variations may occur.

1. The railroad from Dresden through Banlzen, Lobau, Gorlitz,

Launzlau, Liegnitz to Breslau is 33 miles in length.

2. The railroad from Frankfort, on the Oder to Breslau is 32

miles in length.

3. The railroad from Augsbourg to Nuremberg is 17 miles in

length. The construction of this railroad is now certain, and the

consent is given by the Bavarian government.

4. The railroad from Augsbourg to Lindau is 18 miles in length.

5. The railroad from Munich to Salsbourg is 17 miles in length.

6. The railroad from Dresden to Prague is 25 miles in length.

7. The railroad from Berlin to Bergedorf (Hamburg) is 34 miles

in length.

8. The railroad from Wismar to Boitzemburg is 12 miles in

length.

9. The railroad from Vienna Neustadt to Trieste is 80 miles in

length.

10. The railroad from Frankfort, on the Mayne, to Kassel is 21

miles in length.

11. The railroad from Kassel through Muhlhausen to Halle is

26 miles in length.

12. The railroad from Kassel through Karlshafen to Hamm is 16

miles in length.

13. The railroad from Heilbronn to Ulm is 16 miles in length. '

14. The railroad from Ulm through Illerthal Leutkirch to Frie-

drickshafen is 14 miles in length. These railroads, 363 miles in

length, will cost about 80,586,000 dollars.

IV. Other railroads appear necessary to connect those which are

constructed or constructing.

Commerce in Germany, as elsewhere, requires the communica-

tion between ports, markets, places of resort, etc. The problem,

which the roads, canals and railroads have to solve, is to put

these places in connexion with each other, and with other places of

commerce in the shortest, most certain and cheapest manner. I

place here the railroad lines together, which are necessary to fur-

nish our native country with the means of supplying the present

demands of commerce.

Their railroads are—1. From Eirenach to Bamberg, in length

18 miles.

2. From Frankfort, on the Mayne, to Bamberg, in length, 20
miles.
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• 3. From Heidelberg, to Heilbrum, in length, 7 1-2 miles,

4. From Ulm, lo Augsbourg, in length, 9 miles.

' 6. From Prague, to Vienna, in length 40 miles.

6. From Prague, to Nuremberg, in length, 34 miles,

7. From Prague, to Freibourg, in length, 26 miles.

8. From Stockerau, to Salsbourg, in length 34 miles.

> Making 139 miles of railroad, which would cost $42,864,000.

When we now bring together the expenses and the length of all

German railroads, we find the following results.

1. Finished railroads 175 J- German miles in length, which have

.'=1' i-»*r;

cogt
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It is as follows, viz : A piece of live oak, white oak, or other solid

timber is prepared termed a ribbon 5 inches less in length than the

plate rail which is to be used, 5 inches wide on the bottom, and 3

inches wide on the top by 2 1-2 inches thick ; each end of this rib-

bon is dove-tailed 2 inches long, by 2 inches wide on the top, and

2 1-2 inches long by 3 inches wide on the bottom. The ribbon is

to be mineralized to increase its hardness as well as to prevent it

from decaying. The plate rail is then riveted to it (the ribbon)

three inches from each end, also at intervals of 8 inches for its

whole length. ^ :'^: r''^-^'''':^^-,-!-^'-'
''-

To secure this rail and ribbon at the ends, cast iron chairs are

placed in the centre of the string pieces, the required distance apart.

The following is the plan of the chair, for a rail 2 1-2 inches wide ;

length, 9 1-4 inches, 4 1-2 inches wide on the bottom, with a wing
on each side 3-4 of an inch wide, the whole length of the chair 3
inches wide on the top, with a ledge or projection 1-2 inch wide
rising nearly to the top of the rail to prevent the flange of the car

wheel from moving the ends of the rails horizontally. The thick-

ness of the chairs is the same as the ribbon. Through each wing,

are holes to receive the spikes or screws required to secure the

chairs to the string pieces. In the chair are openings at each end
to receive the dove-tailed ends of the ribbons. The chair being

fastened to the string pieces or longitudinal sill, the ribbon, with the

plate rail riveted to it, is forced into the opening in the chair, leav-

ing the iron rail projecting 2 1-2 inches over the end of the ribbon,

and laying on the top and solid part of the chair, and against

the ledge or upward protecting projection. Ii is there secured by
a half inch screw with a head similar to a bedstead screw, run-

ning through a hole in the plate rail and also through a correspond-

ing one in the chair (a little oblong to allow for expansion and con-

traction of the rail,) the screw turning into a nut inserted in an
opening running horizontally through the chair.

Thus you will perceive that the ends of the ribbon being firmly

dove-tailed in the chair, with the rail riveted to it, the projecting

end of the rail screwed to the chair will eflfectually prevent the ends
of the ribbons from spreading or sinking with the weight of the

car wheels, or rising or moving horizontally, also prevent the end

of the rail from turning up, which often causes much damage and
alarm and is a strong objection to the use of the plate rail.

Timber can be selected and mineralized of a size and quantity
that would be required for the ribbons of a road, but would be too
expensive for longitudinal pieces ; the advantage, however, of the
plate rail being well secured to ribbons of solid timber, such as live

oak, or the belter kinds of white oak, must be very apparent, as

there would not be that sinking or yielding of the rail and wood,
to the weight of the locomotive and cars as is the case on common
timber, such as white pine, and other soft woods frequently used
with the plate rail, thereby answering in a great measure all pur-

t)oses of the expensive edge rail. The ribbons and iron rail are to
ay on a continuous surface, secured with spikes or screws, at j'^ter-

I
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vals of about 18 inches, to prevent them from spreading on ^e
curves, iron dowels, or pins, will extend from the string pieces into

the ribbons. The superstructure best adapted to this rail is describ-

ed in the report of L. O. Reynolds, Esq., Engineer of the Georgia
Central Railroad.

The cost of chairs will be about $200 per mile. White oak rib-

bons, mineralized, with the plate railrivited to them with spikes and
screws, ready to lay down, $300 per mile. Ribbons made of live

oak would make an additional cost of $200 per mile. The iron

plate rail, 2 1-2 inches wide by 5-8 of an inch thick, at the present

prices of iron, would be $1,100 per mile.

Objections have been made against the use of the plate rail, sup-

posing that a road constructed with it costs more for repairs than

one with the edge rail. In a published report of the Baltimore and
Susquehanna Railroad Company, I have been informed on that part

of their road having the plate rail the repairs are said to have been
$700 per mile per annum. William E. Bloomfield, Esq., in a re-

cent communication in the American Railroad Journal, has the fol-

lowing :
" The Utica and Schenectady railroad has the disadvan-

tage of the light flat bar, which during the last year in part caused

the extravagant outlay of $65,279 for the repair of roadway, and
fixtures equal to $860 per mile." This statement really makes the

flat bar rail appear bad enough, without such an assertion as the for-

mer ; but one moment's reflection with persons having the least ex-

perience in the construction or repairs of railroads must make it

appear fallacious. To say that there is a difference of $600 per
mile per annum, between keeping the plate and edge rail in order,

is too absurd for one moment's belief. Why did not this report

explain and let the public know that the plate rail, the repairs of
which were $700 per mile, was laid on a superstructure that had
been built 9 and 10 years, and the edge rail, the repairs of which
were only $100 per mile, was laid on entire new superstructure?

One writer in the Journal says, " the transition from the flat bar
to the T rail is instantly perceived by all persons in the train as it

passes over." I have not the least doubt but such was the fact, and
had the new part of the road, alluded to as having the edge rail,

been laid with the plate rail, in a proper manner, there would have
been the same " transition perceived," for it is very clear that tra-

veling over an old and decayed superstructure, there will not be
that uniform and easy movement as over a new and solid one. It

should be recollected that all our first railroads being laid with the

plate rail, when we had little or no experience in making a super-

structure best adapted to it, and which are now nearly decayed, ac~

counts for the great expense of the repairs of this kind of road»

and which is very unjustly attributed to the use of the plate raik

Having some experience in building railroad superstructure, and
having closely observed the many plans on which they are built, I

feel well convinced that the plate rail laid in a proper manner on a

superstructure which experience has proved to be the best, need
pot cost any more for repairs than the edge rail. .'J •«: t
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1 will now make a short extract from the report of Mr. Rey-
nolds, Engineer of the Georgia Central Railroad, and see how the

expense of repairs of that road compares with the others above
mentioned. He says, " The cost of maintaining the road, as re-

gards repairs and renewals, is a subject of much interest to all per-

sons interested in its success. For the last half year the expenses

of this department have been $50 per mile, which will amount to

$10,000 per annum for 100 miles. That part of the repairs com-
prising the preserving of the arrangement of the part of the super-

structure, which on most wooden roads forms a very important
item in the expenditure, is with us a mere trifle. On ordinary
wooden roads the string pieces require renewal as soon as they ex-

hibit symptoms of decay. With our plan they may be suffered to

remain with perfect safety until they are almost entirely decayed

;

as the iron rail and ribbon are placed along the centre ; and the

string pieces, firmly bedded in the earth, will support the weight of
the engine until they absolutely crush under it. But if the flat bar
were applied directly to the surface of the string pieces, that sur-

face would require to be kept always sound and solid. This is ef-

fected in our plan by replacing the ribbon, which is done at a tri-

fling expense." So it would appear that the cost of the repairs of
this road with the plate rail is only $100 per mile per annum—tru-

ly some difference between this sum and $700 per mile, the cost of
the repairs of the Baltimore and Susquehanna Railroad.

One other objection has been raised to the use of the plate rail,

which is, that it requires more power to move a train over this

kind of road, than over one with the edge rail. This is certainly

true, that is, as that kind of rail has been used, no kind of care be-

ing taken to select timber, when it is well known that some kinds
of the same timber have a great deal more solidity than others.

—

In many roads, white pine string pieces and ribbons have been us-

ed to lay the plate iron on ; timber of this kind must give to the
weight of the locomotive and cars, and consequently require more
power to propel a train. But select the most solid kinds of oak,
hickory, or maple, and secure the rail well to it, and the difference

in power required will be so trifling it can hardly be told. The ex-
pense, however, in the two kinds of rails, will be very easily per-

ceived, especially when the proposed tariff" goes into operation,

which will make an additional cost of $3,000 per mile for the edge
rail.

The plan of superstructure adopted by Mr. Reynolds, I have
been informed, is in use on some of the graded parts of the New
York and Erie Railroad. The advantages of this kind of super-
structure, in the repairs of railroads which are much decayed, are
very great ; for when repairs are made on this plan, it is so much
new road or superstructure. The common way in which they are
made, continually renewing timber " whenever symptoms of decay
occur," without any such advantage, always having an indifferent

road. A superstructure of this kind can be rebuilt, and the track
being kept in use at the same time, passing trains morning, noon.
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and night. Further, it can be done by contract, which is admitted

by all to be the most economical way of having any kind of labor

done.

, There jjre many sections of country where roads with this kind

of superstructure might be used to great advantage, without iron,

except on curves and inclinations, the locomotives and cars running
on the bare wood ; and ninety per cent, of the amount that might
be expended in their construction would be so much judiciously in-

vested in a proper railroad. Between Chicago and the Illinois river,

and between Milwaukee and the lead mines of Wisconsin, they

might be made very profitable to the proprietors, and a general be-

nefit to the country, by reducing the present price of transportation

two-thirds or three-fourths. Roads of this description are now in

use at the coal mines in the western part of this State, and were in

general use at the coal and iron mines in England for near a centu-

ry before iron railroads were introduced. The Penny Magazine
has the following on this kind of road :

" The regular load of a
horse with a cart along the common road was 17 cwt., while on
this railroad it was 42 cwt. The advantages so gained appear to

have been thought sufficient, and no furthereconomy of power was
for some time sought to be obtained. When there were any ac-

clivities or abrupt curves, thin pieces of wrought iron were nailed

over those parts of the rail to diminish the resistance opposed to

the wheels, and so that one horse could draw 42 cwt., the re-

quired maximum of power. No further effort was Considered ne-

cessary.

To put a railroad on this plan in operation, from the amount of
money that could be obtained a sum should be reserved to build

the wooden superstructure, and to purchase iron for the curves and
inclinations, two or three cheap locomotives and cars; the residue

applied to having the best location made that the ground would ad-

mit of and the grading of the road. Wherever light cutting or

filling occurs, have the grading complete, and the^superstructure

finally laid. Where there are deep cutting and filling, and timber

is convenient, have bents or trussels of any kind of round timber

set up on the exact line of the road, and the superstructure placed

upon them. Near the cutting have the ground leveled, and a su-

perstructure laid down with iron, (on that part having much ascent

or decent, or curves,) such as is eventually intended to be generally

used, connecting with the superstructure on the main line of the

road. The money applicable to grading should, if possible, be so

expended as to leave the inclinations and cuttings together on some
one part of the road, having in view, however, to have the longest

level on the end of the road where the greatest amount of tonnage
would arrive and depart from. As soon as the road is thus com-
pleted, have light locomotives placed on the levels of any length,

and use horse power on the short levels and inclinations, and as

soon as the resources of the Company will allow it, have the incli-

nations reduced near the business end of the road if there was none
more objectionable. The excavations to be carried by cars into
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the fillings on a permanent track laid down as the cuttings advance..

When completed, remove the iron from the temporary superstruc-

ture on the inclinations, and have it permanently laid at the termi- -

nation of the level, also on the most business end of the road,

which will make a proper railroad as far as it will extend. The tim-

ber dispensed with on the first inclinations removed may be used in

other cuttings as they progress.

Where timber is convenient, this kind of superstructure with
ribbons of common hard timber can be well laid down for $1000
per mile. It will last, by the renewal of the ribbons, which is

done at a trifling expense, ten years. Lest> from its partial de-

scription, it may not be fully understood, I will explain it. Flatted

timbers, 12 inches wide on the bottom, 8 inches wide on the top,

and 10 inches deep, are bedded in the ground, lengthwise of the

road, the requisite distance apart, with flatted cross ties, the endi
dovetailed or framed into them» from 4 to 5 feet apart ; in the cen-

tre of these timbers is placed the ribbon, about 4 inches square, on
which the car wheels are to run.

It must be very clear that a work of this descriptlort could not be
long in operation, more especially between Chicago and the Illinoiii

river, or Milwaukie and the lead mines of Wisconsin, before it*

profits and credit would be such that all the grading could be com*
pleted, and the iron rails laid down, on the most approved plan fof

the whole distance, and the light locomotives disposed of to compa»
nies about building wooden roads, or might be Used on branch
roads where there was not business or capital to justify or make an"

iron railroad. I am aware that this plan or project will have its op-=

ponents, who will contend that there is more economy in expending
whatever amount of money can be obtained for a railway in mak-
ing it complete as far as it will extend. To this kind of argument
I Would answer, that $200,000 will make a wooden railroad be*

tween the two first points above mentioned, which will reduce the

present cost of transportation, as above stated, two-thirds or three*

fourths, as one horse can not draw on our common roads more than

10 cwt. That amount of money would not make anything like a

perfect railroad for more than half the distance, consequently

would not reduce the present cost of transportation that proportion

or anything like it ; and it is very questionable whether such an in-

vestment would be profitable, or the road in such credit as to pro-

cure the necessary funds to complete it for tiie whole distance. As
cheap railroads complete are also objected to, for many contend that

no railroad is worth having unless it is constructed at an expense of
$15 or $20,000 per mile, I will make an extract from a writer in the

Philadelphia American Sentinel, a few weeks since, on the light

railroad, who says, " I am informed, from undoubted authority,

that the first railroad for coal made in the United States is the one
at Mauch Chunk, of nine miles in length, which cost about $3,000
for the superstructure, over which have been transported, at least,

1,200,000 tons, which is perhaps a greater business than any other
road in the United States;, and on this light road it has been as fully
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proved that velocity can be as greatly extended as if it had been
ever so heavy, and that was the first road in this or any other coun-

try that effected a motion of thirty miles per hour." •' •" i' ^'^'^y'^--

Yours respectfully, ''"
i

M. J. Clark. ,

Athens, Pa. July 21, 1842. '.';:
y-

IFrom ihe Civil Engineer and Architect's Jonrnal.]

MR. VIONOLES' LECTURES ON CIVIL ENGINEERING, AT THE LONDOIf

UNIVERSITY COLLEGE.

Second Course.—Lecture vi. On tJte Gauge of Railways,—
After some preliminary observations, illustrating parts of the

last lecture, and particularly in reference to what was stated re-

sjiecting the Brighton railway, Mr. Vignoles proceeded to enter on
the subject of the breadth or gauge of railway, which he explained

to denote the distance between the iron bars which form the track

or way. The definition of the gauge of the old tramways, intro-

duced the observation that, from their form being as it were an ar-

tificial rut, they were styled by the French ornieres, of which the

literal translation was, " wheel-rut." The present ordinary railway

gauge was 4 ft. 8 1-2 in., and some speculations were made as to

the choice of such a particular breadth ; and quotations were made
from Mr. Wood's Treatise on Railways to show that it had been
owing to an accidental circumstance—viz. that the fir^t conclusive

experiments on the principle of the present locomotive engines had
been made on the Killingworth Colliery railway, which was laid to

that gauge. In some of the first of the Acts of Parliament for

modern railways, it had been made imperative by a special clause

to adopt this particular gauge, and many companies submitted qui-

etly to the enactment, thereby preventing all chance of improve-
ment in what was assumed to be perfect ab initio; but about six

years ago much discussion having taken place as to the proper
gauge, this decree was altered, and there is now no limitation in the

width of the gauge, which is left entirely to the discretion of the

engineer. Now, the consequence is, that although it would be de-

sirable that there should be a standard gauge fixed, yet, so divided

have the public been as to what is the right one, that we have at

present no less than seven different gauges used throughout the

United Kingdom ; some of the Scotch lines, for instance, have a
gauge of 4 ft. C in., and others of 5 ft. 6 in. The Eastern Counties
Company have adopted 5 ft. The gauge of the railways in Russia

is 6 ft. On the recommendation of the Irish Railway Commission-
ers, the Belfast and Armagh Railway Company have made their

gauge 6 ft. 2 in. On the Great Western Railway the gauge is 7
ft. Now, as much as 18 years ago, Mr. Tredgold, a celebrated and
scientific engineer, made the following observations :

—" The width
between the rails being dependant on the height of the centre of
gravity of the loaded carriage, and this again varying with the na-
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ture of the load and the velocity, it will be obvious we cannot do
better than make the breadth between the rails such, that by dispo-

sal of the load, the centre of gravity may be kept within the pro-

per limit in either species of vehicle, whether swift or slow, and it

would be desirable that the same breadth and the same stress on a

wheel should be adopted on all railways. We would propose 4 ft.

6 in. between the rails for heavy goods, and 6 ft. for lighter carria-

ges to go at greater speed." Now it is remarkable that, during all

the discussions that took place with regard to the gauge, this obser-

vation was never referred to. When Mr. Brunei broke through

that fixed number for the gauge, and adopted another, he gave very

strong and sound reasons for so doing ; whether he was right in

assuming so high a number as seven is questioned by many, but the

principle upon which he went was this,
—" I have, said he, laid out

the line as nearly level as possible ; the curves that I have adopted

are nearly equivalent to straight lines ; I keep the centre of gravity

low, by placing the body of the carriage within the wheels, and
anticipating greater stability and steadiness, I shall be able to go at

a much higher speed, and with much more assurance of safety."

—

The Irish Commissioners argue thus,—" From the nature of the

locomotive engine, its power is so great in proportion to the fric-

tion it has to overcome, that it is capable of drawing a load which
(even with a greatly increased breadth as compared with common
road carriages) extends to a very considerable length, and, in order
to reduce this length as much as possible, it is necessary with the

present breadth of way to make the wheels run within the frame
which supports the carriages ; the scats of the passengers are,

therefore, placed above the periphery of the wheel, which for the

sake of lowering the height of the centre of gravity, is made as

:^'?*small as possible."

One great theoretical objection, therefore, to the narrow gauge,

is the increased friction consequent upon the reduction of the dia-

meter of the wheel, since besides what is due to the load, the fric-

tion of a wheel, at the axle, may be said to depend upon the pro-
portion of the diameter of the wheel to the diameter of the axle ;

but, in attempting to carrying out this principle in practice, the

axle has sometimes been turned down so small as to produce much
greater and more positive inconveniences, and it is very questiona-

ble if it be prudent or desirable to make the proportion between
the wheel and axle greater than 15 to 1, and which proportion can
be obtained with 3 feet wheels. Now, with a 4 feet wheel and a 3
inch, axle, the proportion being 16 to 1 , it may be well doubted if,

on this account alone, the large wheels are worth their greatly in-

creased cost. The commissioners, however, urged that the san[K>

carriage room may be preserved, by extending the breadth of bear-

ing of the rails, so as to allow the wheels to run outside the frame,

instead of running within it, in which case we can bring the body
of the carriage down to the axletree. The gauge may be thus in-

creased from 4 ft. 8 1-2 in. to G ft. 2 in.—thus arguing for an in-

creased breadth, that the centre of gravity may be lowered, and
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the diameter of the wheels thereby reducing the friction, and in>

creasing the power to overcome the "surface resistance." This is,

in other wojds, getting more leverage : but such an advantage,

however, docs not apply so much to railways as to common roads,

for, on the railway, there is little or no ,'22)stacle to be found in the

shape of surface resistance, except what are as a few grains of dust

compared with the obstacles to be found on the common road, or

the deep ruts in a wood, which require very large wheels for the

timber wain. "At the same time," continued the commissioners^
" the load itself may be reduced in height, the bottom of the car-

riage, or truck frame, being, in this case, limited by the axletree of

the larger, instead of the periphery of the smaller wheel, and, with
this reduction of height, the wear and tear will be reduced, and the

ease of the motion increased. Moreover, the force to be overcome
being less with the same load, we may, by retaining the power of
the engine the same, carry a greater load than at present with the

game velocity, or, retaining the same load, carry it at a greater ve-

locity by increasing the diameter of the driving wheels of the en*

gine ; or, if it be not desirable to increase the velocity, the speed of
the piston might be reduced, which would be a great practical ad-

vantage ; or, lastly, preserving the same load and velocity, the form
and weight of the engine may be made less, and, probably, the one
or other of these arrangements would be adopted, according to the

nature of the traffic on the railway. Thus, in passenger and mail

trains, it might be desirable to increase the velocity, whereas, in tho

carriage of heavy goods, it would be most economical to increase

tho load." " But (say the commissioners) there is a point which
must be attended to, and that is, that the whole of the advantages
apply only to level lines." Now the Great Western was thus sus-

ceptible of having a wider gauge, since the line was made nearly

level, for, as the commissioners observe, " in ascending the various

gradients and inclined planes, the load has to be raised in opposi-

tion to gravity, and the power necessary to effect this is frequently

equal to, or exceeds, that which is employed to overcome the fric-

tion, and will remain the same to whatever extent the friction is

reduced. To avail ourselves fully of the reduced friction, those

planes which cannot be worked by assistant power require to be
reduced in their slopes, in the same proportion that the wheels are
increased, or, otherwise, that assistant power be applied on propor-
tionably less slopes than according to present practice"—that is to

pay, that the power of the engine is employed in overcoming the

friction of the load, and in raising it up several ascents, and what
is gained by increasing the breadth of the railway and making the
wheels run outside the frames, is only applicable to the former, the

latter remaining the same as before ;
" and the advantage of the

alteration would be overated if this circumstance were not taken
into consideration." Thus it is that the additional advantage aris-

ing from the diminution of friction is so small, when you come to

other than nearly horizontal lines, that the advantage is lost. There
If yet another reason for increasing the gauge—viz. that we are en-
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nbled to construct the machine without being cramped in space for

the moving parts, and affording a larger diameter for the boiler

;

it was this consideration, probably, which first induced practical

engineers to pay attention to increasing the gauge above 4 ft. 8 1-2

in. If we had to begin railways again, we should certainly nia'ke

the gauge wider than 4 ft. 8 1-2 in. In laying out future lines,

particularly where the traffic is not great, the point of consideration

will be to obtain the greatest advantage at the least expense, and to

determine how much the gauge ought to be increased ; and Mr.
Vignoles staled, that, after having paid a deal of attention to the

subject, he gave it as his opinion, that a gauge of six feet would be

amply sufficient to satisfy all reasonable conditions. The Irish rail-

way commissioners had observed, " that, at present, the load is sel-

dom equal to the power of the engine, and, this being the case, but

little would be gained by a greater breadth of road," with a view
only of reducing the resistance, already much inferior to the power
by which it is to be overcome, except by allowing an increased

speed on the line generally, and on the level planes in particular.

With a full and overflowing traffic, there is no doubt it would be
advisable to employ the greatest possible breadth of bearing ; but,

it is useless, or worse than useless, to incur a present expense for a

benefit which it is not likely that there will ever be the means of
taking advantage of, so that, unless under the circumstances just

mentioned—viz. an incessant traffic, Mr. Vignoles thought that a

seven feet gauge was over the mark. Mr. Vignoles stated, that the

consideration of curves was connected with that of the gauge, that

it was a most important element in the consideration of railways

and would be taken up in another lecture. The rule given for

raising the outer rail, on curves, required the gauge to be included

as one element in the calculation, as also the height of the centre of
gravity above the rails, which was also contingent on the gauge, as

befDrc explained, ': i '" '

"; :
-:• >^><; =:

"
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INSTITUTION OF CIVIL ENGINEERS.

" Description of the Iron Skew Bridge across the RegcnCs Canal,
on the Eastern Counties Railway." By Edward Dobson, Assoc.
Inst, C. E, • !^ii.i..^^iW*''-.:«- ':?^Jcti''^-\c^

This bridge is built with a direct span of 54 ft., at an angle of
79° with the centre line of the canal. The level of the rails is 14
ft. 6 in. above the water, and it is constructed to have a waterway
of 44 ft, with a clear headway of 10 ft. above the towing path.
«» The dimensions of the several parts of the bridge and the mode
of putting them together, with the masonry and the cost of the

construction, are described in detail, and illustrated by an elaborate
working drawing.

As an appendix to this paper a description is given of a bridge
over the same canal, on the line of the London and Birmingham
railway, on account of the similarity of its construction. The
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span of this latter bridge is 50 ft., but being made for two double

lines of rails, it was thought expedient to have three main ribs in-

stead of two, as in the former. The details of construction of this

bridge are also given, with a drawing of one of the main ribs and
its tie-bar.

"Remarks on the Ravages of the Worm {Teredo Navalis) in Tim-
ber.^' By Robert Davison, M. Inst. C. E.

This communication describes the ravages committed by the
" Teredo Navalis" upon the fir piles of the foundations of the old

bridge at Teignmouth, five arches of which, after having been
built 12 years, fell suddenly; the construction of a new bridge

thus became necessary, and it is now in progress under the direc-

tion of Messrs. Walker and Burges. The worm is described as

entering the wood through a hole not larger than a pin, and perfo-

rating the timber in all directions, but chiefly in the direction of the

fibre, at the same time increasing the size of the holes even some-
times to an inch diameter ; a few of the worms had been found of
the extraordinary length of 3 ft. They confine their operations

between low water mark and the bottom of the river, showing that

they cannot exist out of water. .^ . -. f
A specimen of part of a log picked up on Jersey "was as much

perforated, but in a different manner, the worms having penetrated

the wood indiscriminately all over the surface ; in some cases leav-

ing in the holes a coat resembling the tail of a lobster about 3 in.

in length, which showed that the ravages had been committed by
the " Lymnoria Terebrans."

The paper was also accompanied by a specimen of wood sheath-

ing charged with nails, from the bottom of a vessel believed to be
about 100 years old, together with some of the worms (" Teredo
Navalis") for the purpose of showing the peculiar shape of the

head—resembling a pair of forceps, with which they cut away the

wood. : ::: 4

" Description of the Roof of Messrs. Simpson and Go's. Factory."

By John Boustead, Grad. Inst. C. E.

The truss of this roof is double, consisting of two frames of
Memel timber. The principals are fitted into cast iron shoes rest-

ing on the walls, with projections let into the wall plates; they ta-

per towards the ridge, and there abut against a cast iron ring

piece, through which a wrought iron bolt 11-4 in. diameter passes,

and answers the purpose of a king-post in supporting the collar-

beam. To the under side of this beam is attached a heel and eye-
plate, to either end of which are linked bolts passing between the

principals, and secured by nuts at the backs of the shoes, thus form-

ing efficient ties to resist the thrust of the principal rafters.

The slate boards are supported by five purlins 4 ft. apart, and
abut against a ridge piece resting on the kings. j.:?'?w

The span of the roof is 34 ft. 3 in. The pitch is about 3 to 1,

and the principals are placed 9 ft. apart.

The scantlings of the principal timbers arc :—Principals 9 1-2 by
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2 1-2 in., tapering to 6 1-2 by 2 1-2 in. ; collar beam 7 by 3 1-2 in.

;

purlins 6 by 4 in. ; wall plates 6 by 4 in. ; slate boards 1 in. thick ;

ridge piece 10 by 2 in.

The principals were sawn out by a template, so as to insure the

given taper and the accuracy of the angles of the ends ; they were
then laid on a horrizontal position placed at the required angle, and
the collar beam inserted 1-2 in. deep into each principal, and secur-

ed by bolts 7-8 in. diameter ; the mode of raising the roof is then
described. ^
Some of the advantages of roofs of this construction are stated

to be, economy in materials and workmanship, with lightness and
simplicity, and that all sagging of the timbers may be rectified by
screwing up the nuts of the kings and shoes.

The truss is recommended for building where lofty apartments
or coved ceilings are required, and also for its presenting so few
points for the suspension of heavy weights that may subject the

timbers to strains for which no provision has been made.
From the examinations that have been made, this roof seems to

answer satisfactorily ; it has been erected three years and a half,

and has sustained heavy falls of snow, but the ridge and rafters have
preserved their lines perfectly, and the walls show no signs of hav-

ing been subjected to undue pressure. The design of the roof is

simple, its appearance light, and it may be considered an interesting

specimen of the art of simple carpentry assisted by iron work.
A drawing of the truss accompanied the paper. " v;-?'

.sir

SUGAR FROM INDIAN CORN.

The Agricultural Society of Ontario county has offered two pre-

miums to induce the trial of making sugar from Indian corn, pur-

suant to instructions given by a Mr. William Webb, of Wilmington,
Del. It is stated that 800 to a 1000 lbs. of good sugar can thus be
made from an acre. If so, it would be exceedingly profitable busi-

ness. The piaterial instructions are as follows :

—

" I have felt considerable interest in the plan for the cultivation

of sugar in temperate climates and have made many experiments ;

(irst upon the beet, and recently upon maize, or Indian corn, in the

hope of discovering some mode by which the desired end might be
attained. The results from the latter plant have been extremely en-

couraging. The manufacture of sugar from it, compared with that

of beet, offer many advantages. It is more simple and less liable to

failure. The machinery is less expensive, and the amount of fuel

required is less by one half. The quantity of sugar produced on a
given space of ground is greater, besides being of better quality.;

The raw juice of maize, when cultivated for sugar, marks 10
degrees, on the saccharometer, whilst the average of cane juice,

(as I am informed,) is not higher than 8 deg., and beet juice not

over 3 deg. From 9 3-4 quarts (dry measure) of the former, I have
obtained 4 pounds G ounces of the syrup, concentrated to the point

suitable for chrystalization. The proportion of chrystalizable su-

gar appears to be larger than is obtained from the cane juice in
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Louisiana. This is accounted for by the fact, that our climate ri-

pens corn perfectly, while it but rarely if ever happens that cane

is fully matured. In some cases the syrup has chrystalized so com-
pletely, that less than one-sixth part of molasses remained. This,

however, only happened after it had stood one or two months.—

'

There is reason to believe that if the plant were fully ripe ; and the

process of manufacture perfectly performed, that syrup might be

entirely chrystalized without forming any molasses. This perfec-

tion in the manufacture cannot, however, be attained with the or-

dinary apparatus. Without any other means for pressing out the

juice than a small hand mill it is impossible to say how great a
quantity of sugar can be produced on an acre. The experiments

have been directed more to ascertain the saccharine quality of the

corn stalk, than the amount a given quantity of ground will pro-

duce ; but the calculations made from trials on a small scale, leave

no room for doubt that the quantity of sugar will be from 800 to

1000 lbs.

Another mode of cultivation to be employed in combination
with the first one proposed, consists simply in raising a greater

number of plants on tiic same space of ground. By this plan, all

the unfavorable results above mentioned, were obviated, a much
larger quantity of sugar was produced and of better quality.

The juice produced by this mode of cultivation is remarkably
pure and agreeable to the taste. Samples of the sugar yielded by
it are now in the Patent Office, with a small hand mill, by which the

stalks were crushed."
* * * *>/ ..

.' m - -4 *

"T he following mode of cultivating the plant, and making the

sugar, is the best that can now be oftered :

" The kind of soil best adapted to it is so well understood, that

no direction on this point is necessary, except that it should be rich,

the richer the better ; if not naturally fertile, manure must be ap-

plied either ploughed in or spread upon the surface, or used both

ways, according to the ability of the owner. Nothing can form a

better preparation for the crop, than a clover sod well turned under^

and harrowed fine immediately before planting. '^ -•-''">

" Select for seed the largest and best ears of any variety of corn
not disposed to tlu'ow up suckers, or spread out in branches ; that

kind most productive in the neighborhood, will be generally the one
best adapted to the purpose. The planting should be done with

a drilling machine. One man with a pair of horses, and an instru-

ment of this kind, will plant and cover in the most perfect maner,
from ten to twelve acres in a day. The rows, (if practicable, let

them run north and south.) two and a half feet apart, and the seed

dropped sufficiently thick in the row to insure a plant every two or

three inches.
" A large harrow made with teeth arranged so as not to injure the

corn, may be used to advantage soon after it is up. The after cul-

ture is performed with a cultivator, and here will be perceived one

of the great advantages of drilling ; the plants all growing in lines.

i
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perfectly regular and straight with each other, the horse shoe stirs

the earth and cuts up the weeds by every one so that no hand-hoe-

ing will be required in any part of the cultivation.

"It is part of the system of cane planting in Louisiana, to raise

as full a stand of cane upon the ground as possible ;
experience

having proved that the most sugar is obtained from the land in this

way ; as far as my experience has gone, the same thing is true of

corn. This point must 'therefore be attended to, and the deficien-

cies, if any occur, made up by timely replanting.: ^vi^,;^^y;^,^J^^^^^^^

" The next operation is taking off the ears. Many stalks will not

produce any, but wherever they appear, they must be removed. It

is not best to undertake this work to early ; as when the ears first

appear, they are tender, and cannot be taken off w ithout breaking,

which increases the trouble. Any time before the formation of the

grain upon them will be soon enough.
Nothing farther is necessary to be done until the crop is ready to

cut for grinding. In our latitude, the cutting may commence with

the earlier varieties, about the middle of August. The later kinds

will be in September, and continue in season until cut off by frost*

The stalks should be topped and bladed while standing in the field.

They are then cut, tied in bundles, and taken to the mill. The tops

and blades, when properly cured, make excellent fodder, rather bet-

ter it is believed, than any hitherto used ; and the residium, after

passing the rollers, may be easily dried and used the same way.
" The mills should be made on the same general principle cm-

ployed in constructing those intended for grinding cane. An im-

portant difference, however, will be found both in the original cost,

and in the expense of working them. Judging from the compara-
tive hardness of cane and corn stalk, it is believed that one-fourth

part of the strength necessary in the construction of a cane mill, will

be amply sufficient for corn ; and less than one-fourth part of the

power will move it with the same velocity. It may be made with
three upright wooden rollers, from twenty to forty inches in length,

turned so as to run true, and fitted into a strong frame work, con-

sisting of two horizontal pieces sustained by uprights. These pieces

are morticed to admit wedges on each side the pivots of the two
outside rollers, by which their distances from the middle one may
be regulated. The power is applied to the middle roller, and the

others are moved from it by means of cogs. In grinding, the stalks

pass through on the right side of the middle cylinder, and come in

contact with a piece of frame work called the dumb returner, wliicli

directs them backwards, so that they pass through the rollers again
in the opposite side of the middle one.

"The modern improved machine is made entirely of iron ; three

horizontal rollers arranged in a triangular form, one above and two
below, the cane or stalk passing directly through, receiving two pres-

sures before it escapes. The lower cylinders are contained in a
small cistern, which receives the juice. The latter machine is the

most complete, the former the least expensive. These mills may be
moved by cattle, but for large operations, steam or water powci: in.^
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preferable, When the vertical cylinders are turned by cattle, the
axis of the middle one has long levers fixed across it, extending from
ten to fifteen feet from the centre. To render the arms firm the
axis of this roller is carried up for a considerable height, and oblique
braces of wood by which the oxen or horses draw, are extended,
from the top of the vertical axis to the extremities of each of the
arms. When horizontal cylinders are propelled by animal power,
the upper roller is turned by cogs at one end, which are caught by
cogs on a vertical shaft. It is said that in the West Indies, the pur-

est cane juice will ferment in twenty minutes after it enters the re-

ceiver. Corn juice has been kept for one hour before boiling, with-

out any apparent injury resulting; but so much delay is not desira-

able, as it may be attended with bad effects.
•1/

I^NO LINES OP RAILROAD, AND THE CENTRAL RAILROAD.

It is important to chronicle the growing success of every long

line of railroad communication, as thereby affording an encour-

agement, and inspiring hope to those engaged in similar enterprises.

The Western railroad, running from Boston to Greenbush, near

Albany, is, we believe, the longest continuous road in the country,

and its success was at one time deemed so improbable as to excite

for its supporters, ridicule and almost opprobrium, as wasters ofpub-

lic and private means. But what is the result, now that it is com-
pleted^ Entirely successful! Where are its opponents? They
have been constrained to join the number of its friends. The road

is 200 nules long, and cost 69,000,000, or on an average 845,000 per

mile. To show somewhat of the business done on this road, and its

value, we clip the following items from two or three papers before

us, which merely give detached views of the success of this enter-

prise. ^^. .;;,',..•; hVi; '
; ;V^•;•.

From the Boston Daily Advertiser.

Western Flour.—The morning freight train on the Worcester
Rail Road, brought 25 long eight wheeled passenger cars, loaded

with 1000 barrels of flour. It left Greenbush on the preceding

day, and was brought through that day to Worcester, 155 miles.

—

The evening train also brought a quantity of flour. The
passenger Irain on the Boston and Worcester Railroad, which

left town for Worcester after the fire works, carried out 25 cars

conveying about 700 passengers.

V The following appeared in the Boston Transcript of July 9th.

Extractfrom a letter dated Springfield, July (jth. .'•-,

" I have just seen a gentleman from ihe West, this evening, and

from him 1 learned that the freight train came from Albany this

day with 1.068 barrels of flour for the Boston market. The whole

weight of the freight, including other matter besides the flour, is

200 tons."

And what has been the effect of this road on Boston f A letter

written to one of the New York papers dated Boston, July 9lh,

1842, thus speaks of her rail roads, and their influence *

I
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The population is increasing with rapidity. There was a time

when it appeared to me that the glory of Bgston was departing, and

that her streets would soon be like tliose of old Salem, overgrown
with grass. But a change has come over her, and she is now mak-
ing rapid strides to come up with her sister, New York ! What has

produced this change ? What has made New York what she is ?

No one can be at a loss for an answer. It is internal improvements,
added to her regular intercourse with Europe. Look at Boston

—

her line of steam packets—her rail roads to the East, West, North
and South. Let any one, for a single day, watch the arrival and
departure of the cars on the great Western route—thence let him
pass to the Eastern depot, and see the intercourse of that direction.

Let him then go to the Stonington and Norwich cars ; and last, al-

though not least, let him look at the Northern depot and see the

trade through Lowell, to the States of New Hampshire and Ver-
mont ; he will not then be surprised at the growth of Boston.

As I passed over the line of the Western rail road the other day,

I was surprised to see the quantities of merchandise and live stock

which we passed from Springfield to this city, while the store houses
at the depots on the route were crowded with country produce in

like manner as you find them on your noble Hudson.

We cannot, at present, expect like advantages from our railroad.

It passes through a different kind of country, a sparse population,

through no large towns or villages, and cannot, therefore, for some
time, be made as profitable as the Boston and Albany rail road.

We have often heard the doubt expressed as to the ultimate suc-

cess of the Central Rail Road ; we have even heard it condemned
as a failure ; but such remarks are grossly invidious and unfounded.
The affairs of the company are indeed embarrassed, but the road is

daily progressing to its completion. It cannot be expected that it

would be very profitable until it reached its terminus ; because then
only would it tap the principal growing and trading portions of the

State. We believe that if the road can but be run up to its next
station, before the fall, that the freight will be astonishingly increas-

ed, and that most of the crop in its vicinity will be sent to market
upon the cars. It is unfair, therefore, to passjudgment on this road,

until the nearer completion of the work shall have tested its value.

Before it reaches the richer districts of the interior, and until it

fairly enters and taps that more fertile and productive region, and
makes it tributary to its channel, we cannot tell its value. When
it reaches Macon, it will there meet the Monroe Rail Road on the
other side, and when that shall be joined to the Western and Atlan-
tic road, and we hope it ere long will, then we shall btgin to realize

the value of this great and important link, in that great chain ofcom-
munications, by which, so large a portion of the West and South-
west, shall find its sea-board outlet in the port of Savannah. The
friends of this enterprise should not suffer themselves to despond

;

for if they can, as we know they will, surmount present obstacles,

they will surely reap a rich reward at last, in the increasing and val-

uable business of the road, and in the prosperity and advancement
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of Savannah ! It has been well said, and it should ever be borne in

mind, that " the tributary sources of a rail road increase, in a ratio

much jrreater than in proportion to its length, because the longer the

road is.thc wider the strip oithu country whence it draws its tributary

sources of revenue. A man will travel 30 miles on the common
road cut of his way, for the sake of going 100 miles on the rail road,

while he would go only 10 miles out of his way, on a common road,

for the sake of using 33 miles of rail road. Thus the strip of coun-

try tributary to the rail road, increases in length with the length of

the road, and in addition to this, it increases in width."

—

Georgian.

AmirtmibJcjh'Ut .^.. RAIL noAD TOPICS.
'

^^'^
4»,>viii< h'Au Dividends of Massachusetts Roads in July.

J'v

Worcester,
r.ovvell, ••' •>

Nashua, '^^^ '

Taunton,
Eastern,

Providence,.'!'"

Now I>edford,

.A.-:

Capital.

2,400,000

1 ,800,000

400,000
250,000

1.000,000

1,842,000

400,000

Dividend
4 pr. ct.

4 "

4 "

4 "

3 *

3 "

3 "

Amount.
96,00(r'

72,000

16,000

10,000

48,000

55,260

12,000

,,f,>i»..;,,^wv ;,:.., V . ,,.:..- $8,692,000 ^"- : . -^:^ ^$309,360
'•» Averaging nearly 7 1-8 per cent, per annum.

—

Transcript.

European Rail Road Items. The emperor of Russia is construc-

ting a rail road between the two principal cities of the empire, St.

I'etersburg and Moscow—a distance of 500 miles.

The great rail road which is constructing in Austria by a com-
pany chartered in 1830, with a capital of seven millions, at the head

of which is the Baron Rothschild, of Vienna, is gradually progress-

ing. The work was commenced in April, 1837. In November of

that year the first trip was made from Vienna to Wagram, a dis-

tance of seven miles. In July, 1839, it was opened as far as Brunn,

in Moravia, 91 miles. There are now ISO miles in operation.

—

Fifty-three miles are now in progress of construction, and the loca-

tions arc extended many more miles. Few difficulties are found in

the route ; neither tunnels nor inclined planes have been required

to surmount summits ;—the steepest grade is 17.6 feet per mile, or

1 in 800, which is their maximum. The curves have no radius

shorter than 1,500 feet. The v/idlh of the road 12v feet, the slopes

l.L to 1. Single track, except the first seventeen miies from Vien-

na. The iron T rail of 40 lb. per yard is used which cost 8135 per

ton. The superstructure h not let to contractors for fear of not ob-

taining solid work, hut the residue, after the plans are completed,

and estimates made, are set up in sections and bid for by contrac-

tors, at so much belmv the estimates. The sub-contractors employ
ftimalcs to do a great part of the work, at very low wages.

The cost of this road, single track, has averaged $29,800 per

inile, or $^3,000 including outfits. The amount expended so far, six

millions of dollars. In 1840 the income of the part between Vien-
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na and Brunn, $294,172, averaging $3,333 per mlTp, or ten per <^elit.

on the capital of construction; 228,368 passengers paid §201,561,

and 32,180 tons of goods paid $90,063. The expenses were $225,-

547 or $2,4781 per mile, leaving 868,625, or 2^ per cent, profit.

—

The number of miles travelled by all the engines, was 188,100,—at

an expense of $1,25 per mile,—of which 52.4 cents was paid for

fuel, which has to be brought from a great distance ;—coal and coke

are used.

The rate of passenger fare, has been 3.16 cents for first class 2.01

for second, 1.58 for third class—and the average k77 cents per

mile. The charge is now increased one-fourth.

The first 91 miles required 6,012,500 cubic yards of excavations

and embankments ; 3,708 feet of wooden bridges, the one over the

Danube at Vienna being 1,960 feet long, with spans of 60 feet, 488

feet wooden bridges, with stone piers ; 24 stone bridges and via-

ducts having 228 arches of diflferent spans ; 116 culverts, 198 road

crossings, of which 31 were under, 6 over, and the remainder level

with the rail road.

It is estimated that 90,000 oxen, (cattle we presume is meant,) are

driven annually from the interior of Galatia to market, upon the

transportation of which this company calculate, as well as vast tra-

vel and traffic from the interior. Experiments have shown that from
100 to 180 oxen can be carried by a train, each car containing 6 to

8, standing sideways, secured by their cars. In this way they are

conveyed from Hardish to Vienna, 83 miles, in 7 or 8 hours, with-

out food.

Since sketching the above we have met with the following arti-

cle from the Courier Francais. It aflfords so comprehensive a view
of the progress of rail roads in Central Europe, that we have had it

translated.

From the Courier Francais.

An extraordinary emulation has seized upon the German and
Sclavonian population beyond the Rhine, in regard to the rapid

progress which the construction of rail roads has made in England,
Belgium and the United States. The governments of Austria,

Prussia, Russia and Central Germany have applied themselves to

work, drawing after them the zeal of a population which cannot be
estimated at less than 60,000,000. In these countries the pro-

jects have not to undergo the tardy movements of representa-

tive bodies, and the financial resources not being absorb-

ed by a multitude of contingent or separate schemes can be concen-
trated upon a single object ; in fine, the lines being traced with
great economy, and generally on a single track, do not require any
great outlay of their capital. These causes must in a few years
give to Germany, Poland and Hungary a great net work of rail-

>vays.

In Austria, Bavaria, Baden and Hanover, the lines which are to
traverse their territories are placed under charge of the govern-
ments. Saxony and Bavaria have signed a convention, which has
for its object, the execution of a lino traced across the centre of
Germany from Augsburg to Leipsig, and 85 millions of francs have
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been appropriated to that purpose by the two governments. Prus-

sia on her side has treated with Brunswic and Hanover, for pro-

longing to Cologne, the line from Berhn to Magdeburg, and thus to

connect the Elbe with the Rhine.

Germany has not a centre to'which all the radii of her united

schemes might converge and unite (as France has in the city of
Paris,) and hence, each of her great powers wishes to have its own
separate system, to which the works of the secondary states shall

attach themselves. It is thought however of creating an artificial

centre, where the great line which shall join the Baltic to Switzer-

land, in passing from north to south will cross and exchange its

transports, with that which will pass from east to west to unite the

Danube with the Rhine, and Vienna with Rotterdam. This inter-

mediary point will be Cassel.

The railroad lines executed comprise 1,225 kilometres or 306
leagues, which have cost 144 millions, (470,000 francs per league.)

If the line from Leipsig to Dresden and a part of that from Vienna
to Brunn be excepted, the German railways have yet but one track ;

and some of them even, among others the 206 kilometres from Bud-
weis to Gemunden, do not admit locomotives and are subserved by
horse power only.

The extent of the lines in the course of construction is estimated

at 1,162 kilometres, and their expense at 160 millions francs. There
are besides 4,750 kilometres of additional roads projected, The
whole system, comprehending thus the Prusso Saxon, and the Aus-
trian projected towards Poland andLombardy, would thus compose
7,147 kilometres or 1,780 leagues and would cost 852 millions.

The Austrian system has been prosecuted at the north, from Vien-
na to Olmutz, and at the south from Vienna to Neustadt ; it is to be
prolonged to Pcth by the left bank of the Danube, to Prague via

Brunn, and from Prosan where it is arrested, it is to connect with
Cracow. Austria intends to extend it moreover towards the Adria-
tick and also towards Bavaria—but to attain this immense devel-

opement, a financial power would be requisite which this govern-
ment is not at present endowed with.

In northern Germany, there exist only the roads from Francfort
to Mayence, from Manheim to Brucksall, from Augsburg to Mun-
ich, and from Nuremburg to Furth. Wurtemburg is discussing the
construction of a road from Ulm to Heidelburg, and from Ulm to

Augsburg ; but her project has not yet led to any measure indica-
tive of its execution ; and the government seems to be waiting for
France to decree the construction of the road from Paris to Stras-
burg, before entering decisively upon the undertaking.

IRON STEAMBOATS. ^>

A correspondent of the New York Courier furnishes the follow-
ing notice of the new iron canal steamboats, constructed with Er-
ricson's propeller, which have just been completed :

Captain R. F. Stockton with his characteristic enterprise, has
i<S '
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starfea a ftew project, ih connection with the great work of trans-

portation; He has had built, in this city, four Iron Boats of about

tvoo hundred and eighty tons burthen, to go by steam, upon the JE'r-

ricson propeller principle. The boats are, however, rigged schoon-

er fashion, so as to avail themselves of the less costly power of pro*

pulsion, whenever the wind shall come in aid of this old fashioned

method of getting along. Two of these boats, the Black Diamond
and the Vulcan left the wharf on the North River, opposite the

PhoBnix works, last Friday, 12 o'clock. Their appearance excited

great attention. It fell to my lot, (somewhat accidentally,) to be
one of tire party on board. The Black Diamond, on board which
was Capt. Stockton, (Capt. Erricson being in charge of the Vulcan,)

put off, first ; and while the steam was being got up in the latter, a
circuit was made by the Black Diamond up the North River, when
returning the two boats joined company, and amidst the greeting
of the bells of steamboats, which was responded to by the letting off

ofjets of steam ; and in view of crowds that lined the wharves, and
shipping, we ran up the East River a couple of blocks above the

Fulton Ferry. Our speed, I estimated at the rate of about six miles

the hour, (only about one half of the propellers being submerged,)
operating. On our return we ran under the stern of the ship of
the line North Carolina, whose ports were filled with the crew ;

and on whose qtiarter-deck were the officers and the band of mu-
sic, the latter playing " Hail Columbia," as a greeting to this new
developement of genius and of enterprise.

The impression made upon the thousands who witnessed the

movement of these (as to size and color) brig-qf-war looking boats,

was one of force and wonder. They saw the boats dashing the
foam up in their prows, their sails brailed to the masts, and the jack
flying, but could see no cause for this onward and steady motion,
until a sight of the stern was had, when the propellers being half

out of water gave signs that tliey were the instruments of the pow-
er, and to them belonged the agency by which this onward motion
was given ; and the water thrown into foam, testified that no ordi-

nary power was busy with it.

Passing round the North Carolina, a boat was sent off, which took

a few of us to the shore, when these boats continued on to Bruns-
wick en route to Philadelphia.

The whole of the machinery is at the stern, and occupies not much
more space than would an ordinary dining table. It is as simple as

Ijcautiful, and sufficient as it is harmonious. There was not the

slightest jar felt. In the bow of the boat is the cabin, it is quite a
home for a gentleman. Multum inparvo would seem to have been
studied out to perfection. All the rest of the boat is for stowage.

The advantages that struck me, as peculiar to this contrivance

were—the buoyancy of the boat—its durability and strength; the

celerity with which coals and produce and merchandise, Asc, may
be conveyed ; its peculiar adaption to canal duty ; and its adaption

also to river or sea navigation. I shall remark upon but one of these

lis peculiar adaption to canal duty. I noticed the boat in company.
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and when in our rear, could sec that instead of the water Ixiing

thrown out, latterly, from the sides, it fell in upon the boat, right

and left. This was caused by the action of the propellers, which
threw the water backwards in the boat's wake, making a trough or

hollow, in the water, at the stern. Upon the known principle that
" water will find its level," the tendency of the water forward, and
right and left, is to fall into the cavity at the stern of the hoat. This
eirectually secures the banks of the canal from the usual action of
the water driven forward, and right and left of the bow, in the

horse-lowing, or any other mode of passing through a canal.

It appears to me that this propeller, for this reason alone, will be
adopted in the navigation of all the canals over the whole country.

But, through the canal, these boats keep on, indebted to no external

aid, to their destination, and when there, should occasion require it,

they can move from dock to dock ; from one river to the other, or

from one port to the other, and that too by the simplest machinery
—(for a boy can work it) in the world.

I presume some one will state the draught of water made by these

boats when loaded, and enter into other like calculations, such as

the cost of fuel per mile, of labour^, of ware and tear, «fec.

These boats appear to me to do the business at stroke, of just

doubling the capacity of the canals—for a canal may be considered

as being doubled in its width, when by any arrangement, a boat can
be constructed to carry through it, double the tonnage of any oth-

er. Capt. Stockton's triumph is complete—and he will be regard-

ed as a public benefactor for this successful experiment. These
boats will ply between Philadelphia and New York ; New York
and Albany ; and New York and New Haven.

Artificial Ice.—There was yesterday opened to the public^ at

the Colosseum, in the Regent's park, an exhibition of the artificial

ice, by means of wiiich skating may be enjoyed in all weathers.

—

The summer's sun cannot melt the patent ice, over which the ska-

ter can glide and figure in a ball room costume. The ice glen in

the Swiss cottage of the Colosseum is tastefully arranged. It is

surrounded by snow clad cliflfs and corresponding scenery. The
artificial ice is composed of a mixture of salts, which possess the

property of quickly crystalizing into a hard body ; so that whene-
ver the surface becomes cut up a new face may be made by pour-

ing on a solution of the salt.

—

Courer.

Four passenger cars from the manufactory of Messrs. Daven-
port and Bridges, at Cambridgport, (Mass.) arrived at Albany,
last week, by the Western Railroad. The cars, omnibuses, &c.,

from the establishment of these enterprising gentlemen, are con-

sidered we believe, fully equal to any others in the country ; and
we are glad that orders are coming in from a distance.

Am. Traveller.

A steam engine was invented by the Marquis of Worcester in

lti55. -:;,.. ^'"^
I
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Much has been written upon the subject of "the failures in f»e

construction of Railways." But, in my opinion, the failure of many
Railways is more, to be attributed to a failure in their laying out

than in their construction. If a road is injudiciously located a heav-

ier expense must necessarily be incurred in its construction as well

as in its repairs. All will admit that the construction and repairs

are much augmented by deep cuts and heavy embankments. My
opinion is, that if Engineers would be governed more by the natu-

ral surface of the ground, and run lighter and more frequent trains,

an increase of dividends would be realized, and that, too, by a re-

duction of tolls, and at the same time be better adapted to the wants

of the public. The improvements in motive power will go far to

strengthen this position* It is now established beyond a doubt that

gradients of 60 or even 80 feet in the mile may be introduced with

success. Then why not adopt the principle at once of vertical as

well as horizontal curves, whether for short or long grades. If an

elevation of 80 feet in the mile can be overcome for successive miles,

it requires but a " schoolboy's sagacity" to see that a very short one

can. I'have adopted the maximum of departure, whether for as-

cending or descending grades at ,015 in 15 feet or 1 to 100, and any

maximum grade at 60 feet per mile. A road located and construc-

ted upon this principle can be built with an edge rail for $7,000 per
vftv 13
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mile, excepting over a very rough and broken country, and where

heavy viaducts are required. To run light and frequent trains over

a road would increase the expense, but it would be more than met by
a decrease in the cost of the repairs of the road and machinery.

_ . , Very respectfully yours,

C. Williams,

Chief Engineer O. JR. R.

IFor the American Railroad Journal and Mechanics' Magazine.]

We have much pleasure in presenting the following data, from

the operations on the Philadelphia and Pottsville Railway for the

year 1841, while open only to Reading, a point of no moment as

compared with the /nass of business which now awaits it at Potts-

ville, the centre ofthe Coal Fields, and which it is now making pre-

paration to accommodate. ^ . . v l\ ; > .

The details here furnished in regard to the expense of working

this Road ?<ford the amplest evidence ofthe cheapness with which

it can be operated, and its ability to compete with the Canal and

the Freighters on it is fully sustained. It brings the miner in im-

mecL^te contact with the dealer, and even consumer, whom he will

alyfays be prepared to supply, without regard to seasons, at com-

paratively low and steady prices which heretofore have encumbered

with too many intermediate agencies and other dogs.

This Report goes to show

—

.•••' -*-j-- • I ^;-

1st, That this Road has been adjusted and repaired at a cost for

50 miles of $17,400, or $310 per mile per annum. I :;

2d. That 31,500 thro' passengers were carried, including all ex-

pense save repairs to Road and interest on capital, for $13,600 or 43

cents each.

3d. That 28,500 tons of merchandize and road material were

transported in like manner for 31,600, or $1,10 per ton—$62,600.

4lh. That the machinery for engines, passenger and burden cars

have been repaired at a cost on their value of about 5 per ct. pr an.

5th. That the consumption of oil and grease on the burthen

trains for a distance of 116 miles has been at the fraction, per ton,

of 3-4 of a cent.

6th. That the whole cost in wages, repairs, fuel, oil, etc., of an

engine over this road per an., running daily has been about $4,000.

7th. That the average loads, net freight, down the road, by one

engine, have 201 tons. ^ ;<- i;^^*,^- -^^.:^> v;.^::;; y^.5ro

8th. ditto up the road, 129 tons.

9th. That the entire cost of running an engine 116 miles, inclu-

ding the train capable of accommodating 150 passengers each way
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but of which the average number between Reading and Philadel2

phia was only 87 per day—43| up and 43^ down, amounts to S 18,84

This last item shows how very cheaply passengers could be car-

ried were it possible to obtain always/mW loads, as will be the case

with coal, and which is justly grounded the claim of carrying this

latter so cheaply, and so much to the astonishment generally of the

uniliated part of the community. _;-/;;:,, ^y-.^ ,:c ;;: _^r
Further economy also will hereafter be practicable on this road,

in the fall of labor and of every article necessary in the mainten-

ance and repair of road and machinery. By opening to it the for-

ests above Reading, wood, for which they have heretofore paid 83

per cord can be had for $2^ ; and while this is the case, it will be

cheaper than coal, seemingly the most natural resort for fuel in this

case, but which will remain for the present as a grand resort for it»

as wood shall grow dearer, and when the most economical mode
of burning coal will be better understood. It should be borne in

mind that the expense of adjustment of the track would not be ma-

terially increased, by the addition of 10 to 15 trains at moderate

speed to the 2 or 3 which have so far passed over it at high veloci-

ties, and that the item of $310 per mile would nearly suffice for at

least the next 5 or 6 years, before which period few renewals could

be required. This would only be the natural effect of good and

efficient machinery well attended to and kept constantly braced up*

As a temporary and extraordinary measure, during the remain-

ing half of the boating season on the Canal, to induce the trade to

seek the Road more quickly, the rates on coal per Railway have

been reduced to $1 per ton from Sch. Haven, and 1,10 from Potts-

ville, but so soon as this transfer is effected, these rates will revert

to 1,50, and to 1,75 per ton, at which the road can easily retain the

trade, and at which it will in due time be able to make remunera-

ting dividends.

As an auxiliary to the Coal trade, and consequently to its exten-

sion on this road we may note the introduction of the large 200

ton iron Steam Barges with Erricson's propellers, by which the

freight to New York and the eastern ports will be materially reduc-

ed. Already are these boats on the Lakes and rivers of Canada

and they will soon be running between Philadelphia, Baltimore,

Richmond, etc., through the Delaware and Chesapeake Canal, cap-

' able of accommodating a boat of near 200 tons of the iron kind.

—

Tftig revolution in inland coastwise navigation should be carefully

noted.

The Pennsylvania Railways have till now been pointed at as re-
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markable only for had location^ inefficient construction, and unfaith-

ful management ; in future, however, the PhiladclpJiia and Potts-

ville railway will redeem her on these three counts, and in general

benefit, it will be without a rival. New York, more fortunate in

having most of her flimsy roads (but of which even her canals are

afraid) on a great thoroughfare of business and travel, their profita-

bleness has silenced reproach ; and she yet needs a railway worthy

of her and the age, which we trust she will soon have in the com-

pletion of the New York and Erie, and New York and Albany

roads, now indispensably required by the rivalry with which she is

encompassed from this improvement in other states, '
\''f-^^^ *^-'

>

y, > >v:

For the American Railroad Journal and Mechanics' Magazine.] ' '|,^ T-^'/i'y*^

GEORGIA RAILROAD.

We have been again favored with the annual report of the Geor-

gia railroad for the year 1841, under the management of Mr. J.

Edgar Thompson, to whom the curious in railways owe much for

his intelligible and instructive statements, as throwing much light

around the mysteries of this fruitful, but as yet but poorly appre-

ciated source of wealth and prosperity in a community. 1
'''^ "t? '

The line of this road in the last year has been greatly extended

and is now composed as follows

:

' ' '

Main line, Augusta to Madison, 104 miles.

Branch, to Athens, 40 miles.

Do. to Warrenton, 3 1-2 miles ; 147 1-2 miles, the whole of

which is a flat bar of 29 lbs. per yard, except 29 miles of the main

line which has a T rail of 4G lbs per yard. The shortest curve on

the road is of 1,000 feet, and throughout its course to the Tennes-

see river, the grades will be no higher than from 33 to 37 feet per

mile. ;.*.,:.;:- 'io^r v.:
';

,v;^:

The receipts for 1841 were for 22,784 passen- -ti. '>:;a:

gers, averaging 3 1-4 each, $73,492 -^jv

1 1,000 tons goods averaging 1 1 orl 1*14 per ton, 122,705 ];,'.^'r'\

- Mail, etc., - . , . , - 28,055

224,253

The expenses for 1841 were, say 40 per cent.

pn gross receipts, '
-^r, 1"./ 00,578

;^ -.../ft Nett receipts, $133,734

or about C per cent, on the whole cost of $2,363,000, equal 816,000

per mile.

An increase on the previous year's business of $66,000 is exhib-

ited, spite of the depressed state of trade, and while the branches,

I-
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as yet, yield but little or nothinji; compared with the expense of

maintenance, although they are looked too as being soon important

sources of revenue.

On the subject of increasing the rates of passenger fare from 5

cents per mile, as now charged, to 6 1-4 cents, deemed by Mr.

Thompson as the most profitable for this line of road, he justly

remarks:

—

h v-^r ^ r
'

" There is doubtless a medium rate which will give to the compa-

ny the largest profits, and this rate, instead of being uniform and

applicable to all roads, as generally supposed, is controlled by the

amount and character of the travel on each road. In Europe, and

the more densely peopled sections of our own country, where in

addition to an amount of travel proportioned to the greater popu-

lation, there is a class of mechanics and laborers who would not use

Railroads at high fares, low rates are no doubt both politics and

profitable." -

There are 12 locomotives of Baldwin's make on this road, of the

2d and 3d classes, or light and adapted as far as practicable to a

flat bar road. These engines have mostly been now 5 or 6 years

in use, and are returned as good, if not better than when new, after

having run in that time over this trying description of road, 519,-

000 miles, at an expense for repairs of $27,500, or at an average

of 5 1-4 cents per mile, run at a speed of about 7 miles per hour

for freight and 18 miles for passeng'"''''' ' ^^^ ^^^ -whole expense of

motive power for is-ii, is here stated to have been 19 2-3 cents per

mile, which corresponds nearly with the results on English roads,

using coke as fuel, where it generally averages 20 cents per mile

run. If, in England, the roads are better, the velocity, the source

of most of the wear and tear, is at the same time much higher.*

The repairs and maintenance of road are also on a moderate

scale, averaging for 1841, $265 per mile, increased in this year by

the usual amount of timber requiring renewal. In this southern

latitude Mr. Thompson fixes the duration of the wooden structure

in contact with the earth at 5 years only, but with this, the nature

of the soil, the drainage of the road-bed, and description of wood
must have much to do. In the north, with cedar and oak, 7 to 8

years, and if 9 and 10 years on favorable soils and good drainage

might be' given as an average. Tho kyanising preservative, will

"Again, referring to the table with reference to the difference between carrying slowly

and carrying quickly, we find that the total expense of carrying goods on the Liverpool

and Manchester railway, at high velocities, is 2 l-2d per ton per mile, while on other roads,

at moderate speeds, it is only id per ton per m'de"—Vignoles' Lectures.
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for a long time, in this country, be too costly in proportion to the

cheap price of wood ; but Dr. Earle's process, now on trial, promi-

ses to do something, at a suitable cost, towards lessening, hereafter

the expense of renewals to the wooden portions of the railway

;

but, in fact, the perpetuation of the entire road and its machinery

is now nothing so onerous, requiring only 30 to 40 per cent, on the

gross receipts where they are at all commensurate to its cost, and

leaving a fair dividend on its capital. The uncommonly perishable

nature of the railway, so long a bug bear with the community, is

thus fast losing its terrors with it, or at, least, with that portion of

it which has no adverse interest to blind them to the truth. It is

believed by us, moreover, that all that could be desired for the econo-

my of transportation on railways, is about being accomplished in new
plans of engine, by Mr. Norris and Mr. Baldwin, by which the

pressure on the rail from its drivers, with a large increase of power

will not be greater than that of the wheels of the car behind it, say

1 1-2 to 2 tons ; and on this subject Mr. Thompson remarks :

—

" Light engines have hiiJierto been so inefficient, that until the late

improvement of Mr. Baldwin, by which the whole adhesion of the

engine is obtained, and at the same time the track left free to adapt

itself to the curves and undulations of the road I had despaired of

their success, under any circumstances."

The subject of unguents has lately received much attention on

most railways, and on t\»o Georgia road this expense has been, at

the very moderate average of 2 1-4 mills pei mile, run by the trains,

and one cent per mile of oil for the locomotives, owing, as Mr.

Thompson adds—" to the adoption and adherence to the use with

the freight trains of tallow instead of oil, using but a small quantity

of the latter in cold weather. During the past winter we have

been induced by the low price of lard to make trial of its proper-

ties< which has great satisfaction. Tallow, however, is to be pre-

ferred in warm weather." It is further said that " lard oil," a re-

cent invention, can be profitably used on fine machinery, and conse-

quently answer for the locomotives, the price now asked being 75

cents per gallon, and is likely to be much cheaper. These econo-

mies, together with the introduction of Babbitts white metal for

journal Boxes, and in different parts of the locomotive, are doing

much towards exterminating friction, the great enemy of railways,

and give much greater force to the following remarks of Mr.

Thompson:

—

a, .s-. . /..: / i

" It has been but 12 years since the introduction of railways as

avenues of general commerce, and in that short space they have
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grown so rapidly in public estimation that now the most sceptical

on the subject are constrained to admit, that they are in almost all

cases, greatly superior in point of economy for the transportation

of passengers and freight to their former rivals, canals, or any oth-

er artificial way, in which the amount of trade to be accommoda-

ted is sufficient to authorize their construction in a substantial man-

ner." .^:., _.,
.,.-:,.;,.,....., ...-^^^, ^ -^ ... ...

When we look at the liberal manner in which railways are treat-

ed in England and on the continent, by the different governments,

owing to their great services in -the transmission of the mail, it is

mortifying to find our Post Office Department, driving hard bar-

gains with our yet poor and struggling roads, to perform a duty

which above all others, should not be allowed to fail for want of

the requisite stimulus of a just remuneration. In this case it ap-

pears, that the department was unable to get a lower offer than

S350 per mile, by the stage coaches, at 7 miles per hour, and al-

though the law of congress allowed an advance of 25 per cent,

over and above the tender by stage coach, which would have given

the railway $437 per mile—it was unable to obtain more than the

legal rate as interpreted by the department of $237 per mile, and

this for performing night service. When the Postmaster General

can be brought to understand more fully this subject, we believe,

he will find, that as a minimum, $125 and $300 per mile as a mini-

mum, will be no more than a fair remuneration to railways in the

majority of cases for a daily mail. '-^i-'-^'-v-^'--.'^:^-:'

We already owe much to Mr. Thompson, but it would still add

to one debt in railway details, if he would in his next year's report,

when the wooden structures of his road will have been nearly all

renewed, furnish a tabular statement (as in the case of the per-

formance of locomotives) of the whole expenses from the opening

of his road, by which an average could be made of each depart-

ment for the whole period, something by which he could judge of

a southern road, as compared with a northern road, say the Utica

and Schenectady, of which we annex a statement for his guidance,

and which is about similar in character to the Georgia road, also a

parallel case for vigilant management and good economy. Such
examples give encouragement to the cause. .1:

This road is connected with the Atlantic by means of the Charles-

ton and Augusta railroad, and its great purpose is now to unite it-

self with the western water of the Mississippi and Ohio, at a point

on the Tennessee river, which, once reached, would fix its prosper-

ous destinies and make it difficult to give them a limit.
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The following letter from Mr. Trautwine we give immediately on

ifs receipt to our readers. It was furthest ofall things from our inten-

tion, that any thing disrespectful or unfair, either to Mr. T. or any

one else should appear on our pages, and we did not think the ar-

ticle contained any thing of that nature; we thought so at the

time we first read it, and on a re-perusal we think so still. The

quotations give a fair view of Mr. Trautwine's article which we
had intended giving entire, but havingno room to do so, we would not

venture to make any other selections than the one relating to a col-

lateral subject. As the right understanding of the matter is of some

consequence, and as one party feels aggrieved,we shall publish the pa-

pers of Mr. Trautwine as rapidly as possible; A part will probably

appear in this numben .

.

. .-.

Mr Schaefer, .v-.-.: -v- ;:,:-,..,; :^.; ^^';;:;^^^^^ -.'

' Dear Sir—Your Journal of July i, contains a criticism on ati

dlrticle of mine which appears in the Franklin Journal of th6 In-

stitute for the month of May, on the injudicious construction and

machinery of many railroads in the United State; The author of

the criticism alluded to, has a peculiar faculty of handling such

subjects, which renders the task of rejoinder one of no ordinary

labor ; and therefore, as your Journal does not contain my paper,

I must avail myself of the medium of your pages to request no one

who reads the criticism will pass judgment upon my article, until

he has read it also. Your correspondent would be much more
likely to attain eminence as a critic, and as authority in disputed

cases, were he to select as the object of his labors, such papers as

appear in your Journal. His readers would thus be enabled to

judge to some extent for themselves ; and could not fail to be struck

with the profundity of his remarks, and the astounding force of

his arguments.

I am very respectfully yours, &c. ' -
i>^

'
' John C. Trautwine.

^'f!i'»i'*fc:-I->^' ,/!».

It was not m our power to avail ourselves of the polite invitation

of the New York and Albany Railroad Cmpany to be present ato

the ceremony of breaking ground upon their line.

The following letters from the New York Courier and Enquirer
seem to give the best description of the ceremonies. We give them
with a few notes of our own supplying one or two omissions.

'*' KEW YORK AND ALBANY RAILROAD.
i40T^:: Xii^ V^r^iV^^^^^K Pawlings, August 2, 1 842.

J. W. Webb, Sir :—The first step towards ths commencement
.-;; -.-\- .:'•• \-:J€\ --:^- /-^-- --/

-
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of the important railroad commnnication between Albany and
New York, was taken on Monday morning. I .' ,.

We left the city at 7 A. M. on Monday, in the ColumTbus, having
on board the boat a party of fifty-seven gentlemen, among whom
were Mr. Delafield the President, and Josiah Rich, Esq. the Vice
JVesident, with Mr Bloomfield, the Secretary of the Board of Di-

1 ectors. To these gentlemen, all of us were much indebted for

many acts af attention and courtesy, rendering our situation per-

fectly agreeable. On reaching Sing Sing, we found vehicles ready
I'j convey us to Somerstown, where we dined. The procession

was accompanied by a band of excellent music, furnished by Dod-
worth, and as we passed through the various towns, all the inhabi-

tants were drawn out by the sound of the music.

At many places as we passed, the men at work in the fields,

knowing the object of our procession, cheered us, which was return-

ed with hearty good will by all in the procession.

After leaving Somerstown, we reached Owensville about one and
a half miles distant, and struck into the valley through which the

east branch of the Croton runs, and we followed this, through

some of the most fertile lands and bejautiful scenery in the country,

till we reached Sodom, about six miles distant.

[We may here make mention of the famous Simewong ore bed

near Sodom, corners on the east branch of the Croton, to which

the writer does not advert. This deposit of ore has long been

known as of superior quality, and for years was carried to Danbu-

ry, Ct. The facilities oft'ered by a road at this place would be of

invaluable benefit both to the vicinity and to the city of New York.

As it now is, the value of this ore is far below what it would be if

its products were in a position between which and the city a fre-

quent and certain communication existed.]

Thence we proceeded over the hills leaving the valley to the

right, and about dusk arrived in the vicinity of Quaker Hill, in

Dutchess county, where the company were distributed around
among the inhabitants, and where we were all treated with the

most generous hospitality. The view from the top of Quaker Hill

is one of the most picturesque I ever beheld, comprising as it does

a panorama of miles and miles in extent of the most fertile and
well cultivated farms in the State. The States of Massachusetts and
Connecticut are also in view from this eminence, and at the base

of it on the east side, is the source of the Croton, which was visit-

ed by many of the party, who drank of the water. n
The ground which is to be the scene of operation to-day, is a

beautiful valley near Pawling, and the projected route of the road

will run on nearly a dead level for upwards of thirty miles in a

northeast direction. The whole ascent from Owensville to Chat-

ham, which I believe is the termination of this portion of the road,

is only about 8 feet to the mile, and even where it is a much great-

er ascent, any person who viewed the fertile plains filled with pro-
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duce waiting for a market, which can now only be forwarded at a
very great expense, would not, for an instant hesitate to urge and
assist the immediate formation of this important and necessary
road.

I need hardly say that with all whom I have met, the greatest en-
thusiasm prevails with reference to the road, and the firm determi-
nation of all coucerned is not to pause on any account until it is

completed.

The necessity of it is so thoroughly apparent, and the practica-
bility of constructing this great work in the chain of Western
transportation so feasible, I cannot doubt for an instant that the
views of those so deeply interested will be carried out, and in a
short time the railroad will be in full operation, through one of the

richest and most productive portions of our State, not even except-
ing the noble valley of the Mohawk. li^iij ^.^o^ t
Among our company from New York, are Aid. Lee, Leonard

and Martin, Assistant Aid. Nesbitt, Pettigrew, Brown, Atwell, Ad-
ams, Scoles, and Waterman—also Mr. Grout, and Mr. Murray of
the Legislature ; Judge Sherman, and Mr. Young, the contrac-
tor of this district of the road.
Every thing has been done by the gentlemen of the Board of

direction to render our trip agreeable, and they have succeeded in

rendering it such, in an eminent degree.

I shall write again to-night, giving an account of the proceed-
ings of to-day. _ , , — , . .,, .^

[At Armenia the iron ore is so good and abundant that within a

space of 12 miles 14 furnaces are to be found yielding annually,

iron to the amount of half a million of dollars. Again, we may
ask, how much more would these works be worth if the commu-
nication by railroad with New York city were now in existence.]

.^

' "'''--'
Amenia, Aug. 2.—8 P.M.

We have just arrived here fi'ora South Dover, the last stopping

place between Pawling and this place. My last was hastily closed

at Pawling, and I was compelled to conclude it much more speedily

than I had intended, but that the mail was momentarily expected,

and I now take up the occurrence of the day from an early hour in

the morning.
'

''

'

'

About seven o'clock, Mr. Bloomfield, the active and courteous

Secretary, to whom'all are indebted for many acts of kindness and
attention, collected the party from the various houses where they

had been domiciled, and proceeding to Quaker Hill, the whole bo-

dy moved thence, preceded by the band playing enlivening airs.

On reaching Paulings, to our agreeable surprise and pleasure, we
feu id hundreds of vehicles lining the road, filled with farmers and
tl ei." wives and daughters, who bad collected to see the ceremony
of breaking the first ground for the railroad, which, when complet-
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ed will confer incalculable benefits on all who have taken deep in-,

terest in it.

We found here alse a party of the delegation from Troy, headed

by J. C. Heartt, Esq., the Mayor, and at about eleven o'clock the

procession was formed, and the band striking up a beautiful march,

it moved on to the ground selected, or rather designated for the

ceremony. In order to give some idea of the interest felt in the

anticipated completion of this road, I will mention that the proces-

sion, though formed at a place distant from any town of magni-

tude, was counted as it passed over a small bridge, and was found

to number twenty-six hundred and seventy, exclusive of the strag-

glers lining the road. The majority of these were ladies, and they

seemed to take as deep an interest and to be as enthusiastic in their

anticipations as were their more rugged companions.
On reaching the ground the procession filed off right and left, so

as to form a large oblong, in the upper part of which were laid

wheelbarrows, spades, pick-axes, crow-bars, &;c. The ground was
in a valley some miles across, bounded on either side by well culti-

vated fields, affording a truly beautiful scene.

The band was stationed in the centre of the oblong, and four

spades were handed to as many ladies appointed to receive them,

who, at a given signal handed them to the Mayor of Troy. Aid.

Leonard, of New York, representing Robert H. Morris ; Mr. Dela-

field and Mr. Rich, the President and Vice President of the Com-
pany. Aid. Leonard, Mr. Heartt and Mr. Delafield receiving them
with appropriate remarks. At a word all four went into the yielding

soil at once. The sod was turned up, and the first ground was
broken on the line of the New York and Albany railroad. As the

sods were turned the band struck up a national Air, the cannon
brought to the scene for the occasion, gave forth its thundering

tones, and the loud huzzas of the assembled hundreds gave token of
the joy with which the ceremony inspired them, as a harbinger of
fufure increased wealth and prosperity.

Each gentleman who chose, then proceeded to fill and wheel off

a barrow load of dirt, and in a short time quite a pile of sod was
collected at each side of the oblong.

The procession was then formed, and returned to Pawling, where
they proceeded to an old building formerly used as a church. The
ladies were first seated, and the galleries of the capacious old build-

ing were soon filled with more youth and beauty than was proba-

bly ever before seen at Pawling. When the church was filled, and
order restored, Mr. Delafield, in a few remarks, introduced to the

assemblage, Judge Davis of Troy, who had bpep requested to ad-

dress them.

» [The remarks of Judge Davis seem to have been rather caustic

lo the New Yorkers, but as they were not made in ill humor, they

passed off very well. Aid. Leonard replied and urged the debt of

heCroton Acquednct, &c. as reasons why New York h^d not dope

RDore.j ..
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When he had concluded a long, and in some respects, an able and
effective address, Aid. Leonard arose at the request of Mr. Dela-

field.

When the speakers had concluded, the assemblage fell to with
hearty good will upon the bounteous refreshments generously fur-

nished by the ladies from the surrounding places. The party were
soon again seated in their vehicle, and after a pleasant ride o^ f;.v

miles along the beautiful valley through which tlie road is intended

to run, reached South,Dover where the guests, numbering now about

four hundred, sat down to dinner in the rear of the hotel, under a

capacious arbor formed by laying branches of trees across posts

driven in for the purpose. Thence we rode on to Armenia, where
I am now writing and where we are to lodge, it being the inten-

tion of the gentlemen who control and direct our movements, to

start hence at a very early hour in the morning on the route to

Troy. Thus has passed the day, and thus has the first step been
taken towards the construction of one of the most important
schemes of internal improvement ever contemplated.

Mr. Young, the contractor of the district commencing at Paw-
ling, has a large number of men engaged, and, as I am informed,
will proceed at once with his share of the work.

I have obtained from Edwin F. Johnson., Esq. Chief Engineer of
the road, a few particulars concerning the road, which may be inte-

resting.

The commencement of the road in West Chester County, is

about three hundred feet above tide water, running thence to Paw-
lings in Dutchess county, where ground was broke to day. The
spot where the first sod was turned, is the bottom of a broad val-

ley, on the summit between theCroton and Housatonic river, about
four hundred feet above tide water. From Somers to the summit
at North East, a distance of about sixty miles, the ground over

which the road is to pass, nearly a continuous level, with an ascent

of about eight feet to the mile.

From North East, the road passes over the summit of the Ten
Mile river and a branch of the Ancram creek, which is the highest

summit of the road, and from thence to Greenbush, a distance of
forty miles, there is a descent of sixteen feet to the mile. The
maximum ascent on the whole line of the road is thirty feet to the

mile—an ascent easily accomplished.—Of the feasibility of this

road I can speak, I think, confidently, from having seen so much of
the ground over which it is contemplated to construct it, and it

certainly seeips to abound in produce, for which New York always
furnishes a market so ready. Those who have never passed through
this section of the country can form no idea of the beautiful scen-

ery by which we have been surrounded throughout the whole ride

from Somers, a distance of sixteen miles from Sing Sing. The
views have amply compensated all for the tedium of a ride in a

Jiot sun in open vehicles.

At Dover, where we stopped for a short time on our road to this

place, we visited the Stone Church, as it is termed, one of the most
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extraordinary curiosities in nature. It has the appearance of an
old fashioned church, formed by the throwing together of immense
masses of rock, apparently by some tremendous convulsion of na-

ture ; and down these the water roars and tumbles, forming a scene

at once sublime and appalling. A winding stair-case has been
erected from the bottom up, and the whole party ascended to view
this wonderful freak of nature.

The crops throughout the whole section of the country passed

over by us, are said to be most abundant—and indeed as far as we
could judge from appearances, such seemed to be the case.

We start to-morrow morning very early for Troy ; and as I am
very weary, and have a long ride before me for the morrow, I will

now close. 7-'.'-*''
*

\' .-y- \,,''•i':,:':-'^'^:^i'^''^Ml^'

'~'

' Troy, August 3, 1842.

Amid the confusion produced by the variety of scenes through

which we have this day passed, I scarcely know how or where to

begin my report of the day's proceedings. Since five o'clock this

morning we have ridden in wagons forty-four miles—in cars twenty-
two, and on the steamboat six, and we are now in Troy, seated in a

parlor of the "Mansion House," with my head yet filled with the

noise of music, cheers, and the firing of cannon, with which our
arrival was heralded.

At four o'clock we were aroused from our beds at Amenia,
where we lodged last night, and before we were half dressed, early

as was the hour, half the inhabitants of the town were out to

witness our departure. As the cavalcade started, a salute w^as fired

from a cannon which the enthusiastic friends of the road had
brought out for the purpose, and in a few minutes a turn of the

road shut us out from sight.

Our road lay along the western edge of a broad fertile valley,

teeming with the richest products of the soil, and affording a view
at once beautiful and sublime. After passing along the western
edge a few miles, we turned offand crossed to the eastern side of this

same valley, where the view was none the less beautiful or interest-

ing. A delightful ride of about sixteen miles brought us to North
East, which is the highest summit of the road, and at this place we
asrain crossed over to the western side of the same beautiful vallev,

stopping at Copaque for a short time to rest the weary horses, and
procure if possible some refreshment, for we had started without

breakfast. Some few of the party succeeded in procuring some-
thing to eat, but the most of them went on to Hillsdale, a beautiful

and picturesque village, situated, as its name imports,»amid blooming
hills and dales.

An excellent meal, which some designated breakfast and others

dinner, was here furnished, and about half past eleven o'clock we
again mounted our vehicles to proceed en route for Chatham, there

to take the cars of the Western Railroad for Greenbush. Up to

Hillsdale, as far back as Owensville, our whole route has been in

sight nearly all the time of the valley, bounded by high mountains,
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through which the road is intended to pass, and I cannot forbear

repeating that of this entire distance, upwards of sixty miles, there

is no portion of the road so difficult of construction, as has proved

many miles on the best part of the Western Railroad.

[This portion of the route has very properly been designated as

the Bioomficid Pass, in honor of the successful exertions of that

gentleman who discovered it in 1838. Up to that time the broad

valley of the Ancram had been followed, leading to a costly sum-

mil and involving the necessity of locating some miles of the road

out of the State. In 1838, Mr. B. on his own responsibility caused

a survey to be made, turning to the west of Hillsdale, which entirely

obviated the necessity of leaving our own State, and that too

without any additional expense.]

The road for the rest of the journey was over a hilly country
affording however, some magnificent views of the fertile valley

which lay beneath us.^ i.j,,, ^ •:;: ^ ^ ^;v^::;v'' ;,vi.;••</, .'^/JU,

Our next stopping ptace Was at Spencertown, in the Township
of Austerlitz, one of the most romantically located towns I have
ever had the good fortune to pass through.

At Grcenbush we were met by a deputation of citizens and civic

dignitaries from Troy, accompanied by the beautiful military com-
pany of the Troy Citizens Corps, under the command of Capt. A.
Pearce, by whom we were escorted to the steamboat Jonas C.
Heartt, which was waiting our arrival at the wharf. An immense
concourse of citizens were also assembled at Greenbush, who seemed
to hail our arrival with as much gladness as though our presence

secured the completion of their road.

A beautiful sail of six miles brought us to the city of Troy, and
on the voyage some minutes connected with this portion of the road
were communicated to me by a gentleman from Troy, which are

matters of interest as connected with this subject.

Ground is to be broken to-morrow in a beautiful meadow on the

margin of the river, lying immediately below the Van Rensselaer

Manor House, and the line of the road is staked out for a consid-

erable distance. The road from Troy to a point about two and a

half miles distant from the centre of the city, is to be constructed

under the charter of the Troy and Schenectady Railroad Company,
which is owned by the city ofTroy, leaving only about four and a half

miles to Greenbush to be constructed under the charter of the New
York and Albany Railroad Co.—The road from Greenbush to Troy
runs along the margin of the river, and with the exception of a few
hundred yards of embankment, can be easily constructed.

Just before reaching Troy, the bell of the J. C. Heartt was rung
to announce our arrival, and a salute was immediately commenced
from the cannon stationed on the wharves near the landing. The
band on board the boat struck up a national air—the thousands

with whom the wharves were crowded rent the air with shouts

—

the cannon performed their duties admirably, and in this man-
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ner we were landed in Troy. Headed by the Citizens* Corps

and followed by thousands of the citizens of Troy, we marched

to the admirable quarters provided for us at the Mansion House,

which we entered amid thj renewed cheers of the immense assem-

blage. '
.

Such hag been our reception at Troy : and the remembrance of
it most effectually does away all the harsh things (though good
naturedly spoken) urged against New York by Mr. Davis, and proves

that however the Trojans may think New York, as a city, back-

ward is advancing her own interests, the citizens of New York
were accepted and received as friends engaged in the same work.

It is impossible to conceive the enthusiasm on the subject of this

road, which pervaded all classes, at least as far as I have been able

to judge from personal observation.

To-morrow will be a busy and exciting day. In addition to

the ceremony of breaking ground below the city, it is the inten-

tion of our kind I osts to show the lions to us, and few will have
during the day any moment he can call his own. The ceremony
will be interesting and imposing, if I may judge of the prepara-

tions made for it, and I trust to do justice to it in my report.

Among the gentlemen added to our party are Messrs. Norris and
Imlay, the celebrated locomotive builders, who are here, as are

the rest of us, by invitation.

The same courtesy has been extended to the officers of the vari-

ous roads throughout the State, many of whom have accepted, and
will probably be on the ground ; and as the delegation from Brook-
lyn is expected to-morrow, our party will be considerably increased.

The road is contracted for by about thirty contractors, among
whom are some of the most wealthy and experienced in the busi-

ness. Mr. Farvvell commences at the end of the work, and will

go to work at once and vigorously. Shantees are already erected
on the ground where we are to meet to-morrow, and more will

be speedily built, so that, as far as outward appearances go to

convince, there is every reason to believe that the work will be
prosecuted with an energy and vigor worthy of its vast impor-
tance.

I;
~*y^<^

*.%:% r -»,\ --sA . , Troy, August 4, 1842. '

The second and most exciting of the days set apart for the
commencement of the New York and Albany Railroad has passed
over, and in a manner which has afforded the highest gratifica-

tion to all concerned.

At 8 o'clock, a cavalcade, consisting of twenty-three carriages,
all well filled, left the hotel on a tour of inspection of the lions

of Troy, and wonderful indeed, at least to many of us, did some
of these lions seem. Our first halting place was the immense
carriage establishment of Messrs. Gilbert & Eaton, which must
be familiar to every person who has at any time ridden in a mail
stage, for they have finished thousands of their commodious and
substantial stages for almost ©very part of the Union. Their
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establishment occupies a space two hundred and thirty-five by one

hundred and fifty feet, and is most perfect and complete in all its

arrangements, every article pertaining to the coaches being made ,

within the same walls. We were conducted to every part of the

building by the gentlemanly proprietors who took pleasure in ex-

hibiting their immense works. The machines for turning spokes, ;

sawing felloes, and plaining huge oak boards, attracted great atten- ^.

tion as well from the novelty of the inventions (to us) as lor the

perfect manner in which the work was turned out The establish-

ment when in full operation affords employment to upwards of two
hundred persons, but at present not half that number are at work.
From this place we proceed, under the guidance of the commit-

tee appointed to receive and attend to us, who were headed by the

Mayor, to the celebrated Iron Works under the superintendence of ^

Mr. Henry Burden, about two miles as I judged, from the city.

These works are all kept in operation by water power, the stream
used for the purpose being Winan's Kill. To obtain the proper ,

use of this water, Mr. Burden has cut out of the solid rock, a space

wide enough to admit a water wheel, fifty feet in diameter, and
twenty-four feet in width. This wheel was to all a subject of the

most unbounded wonder, which was rather increased, when we
were told that the wheel would hold seventy-five tons of water,

each bucket being eight feet deep, giving, as Mr. Burden stated, a
power sufficient to raise seventy-five tons in three and a half min-
utes.

The immense power aflforded by this wheel is made to connect :

by a shaft sent through a solid rock under a road, with a building

where are erected the furnaces and machinery for making spikes

and horse shoes. The latter article is manufactured by Mr. Bur-

den's machine at the rate of twelve or fifteen to a minute, and he
has another machine for punching the holes, and a third to make
the corks.

As soon as the procession was on board the boat, (the Jonas C
Heartt,) the fasts were cast off", and amid the cheers of the immense
assemblage who thronged the wharves ; the music of the band, aad,
the roar of cannon from both sides of the river, we put out into

the stream, followed by the John Mason, which was crowed almost

to sufifocation with citizens going down to witness and participate

in the interesting ceremony.
We landed at Bath about a quarter of a mile from the spot ap-

pointed for breaking ground, and forming again in procession, with
the citizens from the John Mason bringing up the rear, we marched
to the spot selected, which, as I said in a previous letter, was on a
beautiful meadow ofW. P. Van Rensselaer, Esq., the patroon, on the

east side of the river, about 2 1-2 miles below Troy.

The Troy citizens* corps, who escorted us, formed a circle round -

the spot staked off, into which the New York, Brooklyn, and Troy
delegation were admitted, the citizens surrounding them, and look,

ingon with deep interest as the ceremony progressed.

n hen all were properly arranged, Mr. Edwin F. Johnson, the

15
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able Chief Engineer of the corps, handed four spades to Mr. Dela-

field, the President. Before proceeding to use them, Mr. D. placed

them on the ground, and delivered, or rather read a short, but per-

tinent and exceedingly interesting address, which he said he had
prepared during the very few hours of leisure he had enjoyed since

they left New York. Mr. D. gave a brief history of railroads,

which was listened to with deep attention.

Mr. Delafield then adverted to the New York and Albany rail-

road, which he said could be completed in twenty-four months, and
with a facility not to be found for the same distance in any other

part of the state.

Mr. Delafield's remarks were received with great approbation,

and when he had concluded, he handed spades to J. C. Heart, Esq.,

Mayor of Troy, to Mr. S. I^eonard representing the Mayor of

New York, Thomas G. Talmadge representing the Mayor of Brook-

lyn, and W. P. Van Rensalaer, Esq., the patroon on the east side of

the river.

J. C. Heartt, Esq., then responded to the address of Mr. Dela-

field, in a very brief but happy speech, in which, after wishing all

success and prosperity to the road, he pledged to that end the en-

ergy of the citizens of Troy.

He was followed by Aid. Leonard, of New York, and Aid. T. G.

Talmadge, of Brooklyn, each of whom addressed a few appropri-

ate words to the assemblage.

In a moment each gentleman's coat was off and the sod was turn

ed up, amid cheers, music and the roar of cannon—W. P. Van Ren-
salaer taking, throughout, a most active part in it.

The procession was then formed again in the same manner, and
marching back to the boat, we started on our homeward tour. As
the Albanians had declined honoring the company with their presence,

it was feared they had all left the city, and in order to ascertain

that fact the boats were turned down the river, and we sailed along

the shore. As we reached the city, the band on board the Jonas

C. Heartt, struck up " Oh dear what can the matter be," the bell of

that boat was rung, and was answered by all the boats at the

wharves. Passing over to the landing of the Western railroad,

where a large concourse of people were assembled, we saluted

them with three cheers. We then returned to Troy, and marched
in procession to the hotel, where a sumptuous dinner was set before

the hungry guests, who did ample justice to all the good things pro-

vided by their generous hosts. The dinner was strictly on the

Temperance plan, and consequently no toasts or speeches were
made, but after the room had been nearly cleared, a social party

was formed at our table, where wine, wit, toasts and speeches kept

them agreeably entertained until evening drew on.

As I have in one part of this report mentioned the extraordinary

works under the charge of Mr. Burden, which I inspected personal-

ly, perhaps a few words as to another establishment which time did

not permit us to visit, may not be amiss.

Mr. Marshall, one of the wealthiest and mosl influential citizens
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of Troy, has three factories or mills in operation on the Poeston
Kills, just in the rear of the city, but finding that he had room and
perhaps business for more, he has bored a tunnel two hundred feet

under the street, through the solid rock, through which the water of
the Poeston Kills is to be conducted, and run three other establish-

ments. The cost of this tunnel has been immense, and when we
consider that it was entirely a private enterprise, conceived and
conducted by one man, we could not but yield our admiration to

Uie energy and perseverance of Mr. Marshall.
And thus has ended the second day of ceremony, as connected

with the long wished for commencement of the New York and
Albany Railroad. I have before given my own opinion, derived

from personal observation during a ride through the country of one
hundred and ten miles, of the entire feasibility of making the road,

in which I agree not only with the accomplished engineer of the

company, Mr. Johnson, but with all who have had the same oppor-
tunities of judging as myself. The ofFcers and directors under whose
charge the construction of the road is placed, is composed of gen-

tlemen well known as enterprising, energetic and persevering, as

the following list will show :

President—John Delafield. .j<r^, :^ i^.'^i:!'; v:/

Vice President—Josiah Rich, ^^Cif^-V^.r - ;. -:<:s/.^

Treasurer—Jonas C. Heartt.

Executive Committee—George R. Davis, Charles H. Hall,

A. G. Hammond. »v; ^%'

Directors—A. Sherman, Peter Cooper, Hiram Brown, J. M.
Ketcham, J. A. Taber, H. Crosby, Joel Mallary.

Agent—Jeseph E. Bloomfield. i>

Chief Engineer—Edwin F. Johnson. =;'%b^ a..

The road is needed, and that no person can deny ; and if the

citizens of New York would but come to Greenbush and pass a
few hours at the present depot of the Western Railroad, and see

the immense quantity of freight daily passing over the road, they

would, I think, with one accord put their hands in their pockets

and demand the immediate completion of a railroad from Albany to

New York.
And now before I close this report of the proceedings of one of

the most agreeable weeks I have ever passed, justice requires at

least the mention of the gentlemen, to whom all are so much in-

debted for the pleasure they have enjoyed.

First to Messrs. Delafield, Rich, and Bloomfield, who have had
the entire responsibility of providing for and entertaining the

guests, is due all thanks and praise, for their kindness, courtesy and
attention, and the happy hours made more happy by their efforts,

will be long remembered by all who were of the party.

To the hospitable farmers in the vicinity of Quaker Hill, and for

my own part to Jonathan Akin, Esq., we are especially indebt-

ed. Their doors were freely opened to receive us, and all at their

command, was tendered for our acceptance, during our brief but

pleasant stay among them.

To the Mayor and committee of arrangements of Troy, whose
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hospitality knew no bounds, we cannot tender sufficient thanksr.

Their reception and treatment of tiieir guests, was such as all might
expect from the well known hospitality of the Trojans.

Messrs. E. & W. Dorlon the gentlemanly proprietors of the Man-
sion House, where we were quartered, left nothing undone to ren-

der our stay agreeable ; and I can do no less than commend their

excellent establishment to the attention of all travellers.

^ The Troy Citizens' Corps, who did escort duty during our stay

in Troy, is a beautiful, well disciplined and effective company, and
should they ever visit New York, they will find that their courteous

attention has not been forgotten.

This report is necessarily much condensed, but a proper appre-

ciation of the value of your columns, and of the necessity of as

much brevity, warns me to conclude, which I do with the fervent

hope, that in two years hence, I may be one of the party who are

to go from New York to Albany over the New York and Albany
Rail Road.
Our Reporter has furnished us with an account of a dinner on

board the steamer Troy, at which the Officers of the Company
with the Delegates from Brooklyn and New York sat down, but

owing to the crowded state of our columns, we are much to our
regret, compelled to omit it entirely. We shall, however, endeavor
to find room for it hereafter. Thomas G. Talmadge, Esq. of
Brooklyn, presided, assisted by Assistant Aid. Atwell, and Josiah
Rich, Esq. Some excellent toasts were given, and a few admirable
speeches delivered. The party was kept up from 2 P. M. to the

arrival of the boat at the wharf in this city. The company pro-

ceed to Westchester Co. to-day to break ground there, and the

work will be at once commenced with spirit.

Errata.—The following corrections to Ellet's article in our last

number were not received until after it had been printed. :

—

Page 70,—;-after title insert No. 1 ; 6th line proportioned, read

proportional; 10th line for proportioned read proportional; 34th

line, for per ton per mile, read per ton nett per mile. Page 71,

—

8th line for How to express, read Now to express; 15th line, for

business exists, read consists.

[From the Journal of the FrankUn Institute.]

Remarks on the Injudicious Policy pursued in the Construc-
tion AND Machinery of many Railroads in the Unitbd
States. By John C. Trautivine, Civil Engineer.

I have read, with much pleasure, an able pamphlet, entitled
" The causes which have conduced to the failure of many railroads

in the United States" written by Mr. Charles EUet, Jr., Civil En-
gineer, of Philadelphia.

if- Mr. Ellet proves, in my opinion, most satisfactorily, that the cause
of so many failures in railroad enterprises in the United States, is

not to be traced to any defect in the system itself, but to the inju-
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dicious application of the resources ofthe companies, to the accom-
plishment of the object to be effected.

There has been much more money expended on many of our

railroads, than either their present or prospective resources could

possibly justify. Even admitting that the anticipations of their

warmest advocates, as to their probable amount of trade, had been
fully realized, a little calculation would show that an expenditure

altogether disproportionate even to that amount has been thought-

lessly lavished on many of our enterprises. Indeed they have,

with, however, several honorable exceptions, been commenced, and
carried on, with so little reference to the principle of adopting the

means to the end, that it is only matter of surprise that so great a

number of them sustain themselves even so well as they do.

This position is so amply supported by the numerous failures to

realize the anticipated results that were to follow the construction

of many of our railroads, as to need no labored arguments in its

behalf The fact speaks for itself more convincingly than any
thing I could say on the subject ; indeed, I am not certain that I

should have ventured to enter my feeble protest against our pres-

ent heedless system of railroad making, had I not been sustained

by so incontrovertible an argument : for when the current of public

opinion once sets strongly into a determined channel, no matter
how ill directed its course may be, it is rarely that good results to

him who ventures to stem it. It is only after the vessel, entrusted

to its stream, has struck upon the rocks, that one may, without
apprehension of censure, strive to save the fragments of the wreck,
or mark out the dangerous spot upon the chart.

The chief cause of these failures has been, as Mr. Ellet remarks,
our want of attention to first principles. We are too much an
imitative people; and, in our endeavors to keep pace with England,
whose vast pecuniary resources, and concentrated commerce, ena-
ble her safely to reduce to practice those abstract principles, the

union of which constitutes the " beau ideal " of a railroad, we over-

look the great disparity that exists in the trade and financial capaci-

ties of the two countries ;—almost unlimited in the one, but com-
paratively restricted in the other.

The moment news reaches us of some important change in

railroad policy adopted by the mother country, no matter what
expense its application necessarily involves, our engineers are not
content until they effect its introduction upon the several works
under their charge.

Now there is certainly nothing culpable in this disposition to

avail ourselves of the experience of others ;—on the contrary.

where a parity of considerations exists, it is wise to follow the

beaten track. But it is equally certain that a blind adoption of
every abstract improvement—without regard to any existing dis-

parity of means or of secondary causes calculated to neutralize its

beneficial effects—may be justly deprecated.

The engineer, before he can decide poperly on the details of his

location, superstructure, machinery, &c., must ascertain an essen-

tial element of his decisions, not only what is the probable amount
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and nature of the trade which the road ;vill be required to accom-
modate, but wliether or not it will present itself in such quantities

and at such intervals of time, as will admit of loading the engines

nearly up to their full capacity of draft.

If the trade is so heavy as to require many engines, and so reg-

ular that nearly full loads may be depended on, he will of course

find it advisable to encounter great expenses for light grades,

heavy rails, and powerful engines ; because, abstractly considered,

a certain amount of power is much more economically maintained,

and applied through the medium of one large engine than of two
or more smaller ones ; and the use of such powerful engines neces-

sarily involves that of proportionally heavy rails and superstruc-

tures.

Again, still further to reduce the number of engines by enabling

them to draw maximum loads, the grades, or acclivities of the road,

must be reduced as much as possible.

A perfect railroad would be that on which the least imaginable
force would draw the greatest imaginable load ; such a road is evi-

dently a theoretical one ; it can never be attained in practice ; but

it is the duty of the engineer to approximate to it in every instance,

as closely as the trade of the road, and the interest of the company,
will admit.

It follows then, that the above considerations of grades, weight
of engines, rails, «kc., although not reducible to any one fixed rule

for their application to practice, still have certain limits which we
may not transcend with impunity. It is plain that every railroad,

to some extent, constitutes a case by itself;—it requires its own
peculiar calculations ; and the engineer must modify, and remodify
his assumed outlays for gradients, curves, engines, rails, &;c. until

he attains that happy medium in each, and consistency in all, that

will best subserve the interests of the company. That must be his

guiding principle; and if he hopes in every case to attain that end,

by simply making for them a railroad combining in itself all the

improvements of the age, the chances are greatly in favor of his

being disappointed.

It is not the best railroad, but the best paying railroad, that should

be aimed at ; and the two are by no means necessarily associated

in our country, except in comparatively f9W instances.

Experience has shown that we may assume the annual expense
of running such engines as are now in common use on all our rail-

roads, at about $5,000 each ; and as $5,000 is the interest at 6 per
' cent, on $83,333, we see that the engineer may very properly incur

considerable expense in diminishing the number of engines requi-

site for maintaining the traffic of the road. But it happens on
many of our railroads that the number of engines employed, is

less dependent on the grades, or even on the amount of transporta-

tion, than on the number of trips which the nature of the business

requires to be made daily. This business may be so great as to

yield a fine revenue, and yet not of such a nature as to require

'either high grades, heavy rails, or powerful engines; but on the

-contrary, such that if grades, rails, and engines of this kind be
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provided for it, the result must inevitably be a failure of the enter-

prise.

Such are the cases that constitute the numerous railroad failures

in the United States. Nothing but the want of knowledge of, and
attention to, the principles that influence the expenditures warrant-
able in each instance for the attainment of light grades, easy curves,

and heavy superstructure, has led to so general a disappointment

among railroad adventurers, and excited sentiments of distrust

with regard to the system itself. Indeed no argument could prob-

ably be adduced, so favorable to the merits of the railroad cause,

as that it has survived the horrible manglings inflicted on it igno-

rantly by its best friends. It has struggled through "b. long and well

fought contest against both friends and foes; and now stands forth

in its might, victorious, though wounded almost to the death.

The grounds of every expenditure on a railroad should be, that

the annual saving thereby induced, shall more than counterbalance
the interest on the increased cost. To this test, not only the general

character of the line, but every deep-cut tunnel, bridge, and other

important work along it should be submitted, before it is finally

decided on ; and this cannot be done, unless the engineer is previ-

ously in possession of some general data, as to the amount, nature,

and regularity of the anticipated trade of the road.

It is upon this principle that the enormous original outlays on
the English railroads are so willingly encountered. The English

engineer first ascertains that the transportation will not only justify

a first rate road ; but that in order to accommodate it, with a due
regard to economy, the road must be a first rate one.

But our American engineers, as a class, do not descend to first

principles. It is enough for them, that such and such improvements
have been introduced in England ;—omitting all considerations of
the premises, they look only to the conclusions ; and the imitative

faculties are forthwith called into requisition, without any regard
to the modifying, and controlling circumstances peculiar to their

own case. They dash on blindly in their operations, deluded by
the impression that they cannot err, if they only adhere closely to

their English copies. Deep cuts, high embankments, heavy rails,

powerful engines, long tunnels, expensive masonry, &c. «kc. are all

decided on, as matters of course, whenever an opportunity offers,

without a moment's reflection that the interest on their cost may
never be repaid by their services—but that, on the contrary, they
must for ever operate as drains on the annual revenues of the

company. .;

Yet with the data of probable amount and nature of the trade,

together with the expenses of transportation as now developed by
experience, the adoption or rejection of all these things admit of
an easy determination. But unfortunately it is easier to point

towards England, than to make calculations even of the most simple

character.

This servile imitation, or rather attempt to imitate the splendid

practice of the English engineers, without either the motives, or*
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the means for carrying it out, has been the source of incalculable

injury to the railroad cause in the United States. All would be
well, were we content to investigate the principles upon which
their practice is founded ; for by adhering to those principles, we
should, (as would they also in our circumstances,) arrive at a system
of construction entirely different from that which their unlimited

trade, and equally unlimited finances, now warrant them to adopt.

The same principles, lead to totally different practice, in different

circumstances.

Having ascertained, approximately, the probable amount and
nature of the trade which the road will be required to accommo-
date, and knowing pretty nearly the rates of carriage it will bear,

we arrive at a sum which constitutes the gross annual receipts of
the road. If from this amount we deduct a portion sufficient to

defray the annual expenses, we have the yearly profits. These
profits are the interest on the principal which we will be justifiable

in expending on the construction and furnishing of the road.

Self evident as the propriety of this simple precautionary process

of calculation is, and impossible as it would appear to be, (and act-

ually is,) to decide properly on the character of the contemplated

road, and its machinery, without it, yet it has not probably been
resorted to by the engineers of one road in ten that has been con-

structed in the Union. When the engineer commences his location,

his aim almost invariably is, to obtain the best abstract line ; and
whether his road is to obtain 5,000, or 50,000 tons annually, the char-

acter of his grades, curves, superstructure, machinery, &c., will be
precisely the same. His standard of propriety is an invariable one

;

it adapts itself to no contingencies ; it admits of no accommodation
to difference of objects to be effected. It is summed up in the brief

sentence, "the English do so."

The usual routine is pretty much after this manner, viz : the survey

is made ; the map drawn ; and the grades and curves laid down
without any reference to the object or cost of the road

;

—then the

calculations of costs are made ;—and finally, to make both ends

meet, an exhibit of probable revenue is concocted, to suit the

Report

!

~

?

The road is made ; it does not pay ; the railroad system " won't

do." I do not mean to insinuate that this mode of proceeding is

resorted to with the intention to deceive ; but that it does deceive,

and that ruinously, is undeniable. We are apt to be led astray by
our prejudices in favor of any project in which We are personally

interested. Every engineer considers his road to be a little more
important than any other in the world ; and under the influence

of such feelings, imaginary freight flows to it, from all quarters,

without limit. Like the Legislator's conscience, it is "equal to any
emergency ;" and it is unfortunate that it is so. Were it otherwise,

reports and profits would coincide much more nearly. Now, most
of our railroads that have failed to pay well, have been constructed

principally for the purpose of accommodating, from two to four

•times a-day, the passengers, baggage, and freight brought to them
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either by some other connecting line of railroad, or by stages, or

steamboats. But few, if any, of those connecting large cities may
be considered as failures. I hope to show that to conduct such a

business as that represented in the first case, does not, as is gener-

ally supposed (and practiced on) necessarily involve a company in

enormous expenses, for easy grades, powerful engines, and heavy
rails. In attempting this, I shall, for the sake of illustration, suppose
a case, and carry it through.

The amount thus to be transported, say only twice a day (once

in each direction) may, generally speaking, be carried by a single

light engine, weighing, with her complement of fuel and water, not

more than six tons, over grades as high as sixty feet to a mile, by
merely slacking her speed at such points.

Let us suppose that an engine of this light weight, would take,

over such grades, a gross weight of only thirty tons, exclusive of
her tender ; and let us see how much business one such trip daily,

in each direction, would amount to in a year, of 300 working days.

At first sight, this may appear to many of my readers, like taking

a very contracted view of the subject ; but before we conclude, it

may, perhaps, assume a somewhat more imposing aspect. The six

ton engine is assumed merely to show how small a power can, on
a railroad, satisfy a considerable business. In practice I should

recommend, for such a superstructure as is hereafter described,

eight ton engines.

Gross load of an engine weighing six tons, with her compliment of
fuel and water in the boiler, but exclusive of her tender, over

grades of sixty feet to a mile. Tons.

40 passengers and their baggage, 4
TSTA... Passenger cars, - - - • - 7
•: Freight, -/ - - - -, - 12 ..v

A Freight cars,
'

•' - i' • - 7 - -j^fsix--.

Total, - *«F^.'I'L- - - 30 tons, gross load.

Now if we suppose only one such trip daily in each direction,

and assume 300 working days to the year, we have annually,

24,000 passengers. S'

'^' 7,200 tons freight. <-'/'

Let our road be fifty miles long;—the charge for passengers $2.50;—
and for freight $4 per ton. Then we have for the gross income of

the road,

24,000 passengers, at $2.50, $60,000

7,200 tons freight, at $4, 28,800

$88,800 gros.s annual receipts.

And this, it will be remembered, may be accomplished by two
engines, (one for each direction daily) so small in comparison to

those which are now coming into favor for all roads, as to appear
like models: and over grades of sixty feet to a mile, with an eight

ton engine, an addition of about fifty per cent, might be made to

the above amount of trade and income, with but a trifling increase

10
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of expense. But now let us see whether so small an income a«r

1(89,000 per annum, would justify the construction of a railroad

fifty miles in length.

Experience has shown that the annual expenses of our railroads,

generally range within from thirty to fifty per cent, of their income

;

varying, of course, with many circumstances, which it would not
be to our purpose to expatiate on in this place. There can be little

doubt that these expenses would be materially diminished on most
of our roads, by the use of lighter engines and cars, lower rates of
speed, and Kyanized timber for the superstructure ; but, although

our road contemplates all those conditions, still we shall assume
fifty per cent, of the gross receipts, as necessary to defray the gross

expenses.

If then from the $89,000 of gross income of our road, we deduct
fifty per cent, (say $45,000,) for expenses, there remains the sum of
$44,000 of clear annual profit. Now $44,000 is the interest at

eight per cent, on a capital of $550,000 ; which amount, and no
more, we would be justifiable in expending in the construction, and
equipment, of a railroad fifty miles in length, intended to accom-
modate so small a trade as we have assumed, in our example ; and
required to realize dividends of eight per cent, per annum.

If from this capital of $550,000, we set aside $50,000 to cover
the expense of furnishing our road with engines, cars, water-stations,

depots, &c., there still remains $500,000, for the construction of
the road itself; which in this case, is equal to $10,000 per mile.

Here then it is evident, that if we wish "to keep up with the

age," and to build a road of the best abstract character, our project

must be abandoned ; because the sum of. perhaps from $20,000, to

$30,000 per mile, would be required to construct such a one. And
although we should even be convinced that at some future day,

distant perhaps ten or twenty years, the road would, by the gradual

accumulation of business, be able to realize profitable returns on
this large investment, still adventurers could scarcely be found so

confiding in these prospective advantages, as to embark their capi-

tal in it.

But in the case before us, I should certainly advise not to keep
up with the age ; but to go back to those ancient times, some five

or six years past, when flat bar roads were in fashion ; the old flat

bar road, that has been so unmercifully crushed out of existence

by our mammoth engines, of the present day. I entertain a high

regard for the flat bar road ; and conceive that the odium which is

now attached to its memory, has not been justly incurred. Does
it follow, as a matter of course, that because it is not adapted to

very heavy trades, necessarily involving the use of powerful en-

gines, and a resort to high velocities, that therefore it may not be

very serviceable, nay, more serviceable than any other, in cases

where the limited business admits of lighter engines, and does not

justify the construction of a more expensive road ? The outcry

against the flat bar road, has, in my opinion, but little foundation
• in justice. It is, like our more permanent structures, good in its
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place ; and its place is, where light engines, moving at moderate
velocities, can satisfy all the demands of the trade at less expense
than heavy engines on the more permanent roads can do. And
such cases are very numerous. The reader cannot, I presume,
infer from this, that I should recommend to substitute the flat bar

for the 75 lb. rail on the Liverpool and Manchester road ; in that

event, I should, beyond all controversy, be "behind the age ;" but,

by inversion, 1 conceive that any one who should advise to employ
the 75 lb. rail, at its enormous expense, upon a road on which the

cheap light bar would answer every purpose, would be equally

open to censure. However, we are digressing from our subject

;

let us see what kind of railroad we can construct for 10,000 per
mile.

In the first place, I would limit the weight of the engines to the

maximum of eight tons ; and would allow no greater weight on
any one engine or car, than one ton. The speed of passenger

trains should not exceed twelve or fifteen miles per hour ; nor that

of freight trains seven or eight miles. The grading, it is needless

to say, should be for a single track ; the acclivities should coincide

as nearly with the natural surface of the ground as the maximum
would admit of, provided said maximum did not seriously interfere

with the time of making the trip, or render assistant power neces-

sary. Sudden changes of grade should o^ course be eased by ver-

tical curves. But trifling expense should be incurred, for horizon-

tal curves of greater radius than about 1500 feet; and should

any very serious object require it, I should admit of radii as short

as 300 feet.

The superstructures if not piled, should consist of log cross-ties,

and of six by six inch strings, supporting a flat bar, or rather

flanched bar, similar to that on the South Carolina railroad ; but

smaller.

i Finally, the whole of the timber should be thoroughly Kyanized,
or otherwise protected from decay.

Now, so far from expecting this superstructure to be knocked to

pieces in a few years, as the old flat bar roads generally were, I

should calculate on its annual repairs being less than on perhaps

any railroad in the United States : and that, not from any inherent

virtue in the road itself, but from the simple fact that all its parts

arefully proportioned to the offices they have to perform. We should

have no crushings or deflections here ; but with its light engines, it

would be one of the stiffest roads in the Union ; and moreover, a

much more agreeable one to[ride on, than any of those of more per-

manent construction. Beside whic^^, it would annually yield eight

per cent, clear profit in its cost, when doing only the moderate
business of one trip daily in each direction, with a small model en-

gine, over grades of sixty feet per mile ; or, should the business

require the use of eight ton engines, it would yield twelve per cent,

profit on the same number of trips : or should two trips daily in

each direction be necessary with such loads, it would yield twenty
iblir per cent, profit.
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Below is an estimate of its cost. If the professional reader

should think the item of grading too low, (and it is, I suspect, the

only one on which he will have any doubts) let him take the profile

of almost any road in the United States, and relocate it, in imagi-

nation, so as to adapt it to sixty feet grades, and he will find the

allowance to be ample.

Estimate per mile, single track, of such a Railroad as the foregoing.

Grading, culverts, drains, road-bridges, &c., $4,000.

Fencing, (1400 panels at 50 cents, $700; but allowing

fencing only half way,)
^ I'V;,-. ^^^

Land damages, .,,-., :
^-- -,-^,L ,.;,i,

400
Cross-ties—1760, at 25 cents, '

'' ' '' -- f ' 44Q
String timbers, 35 thousand feet board measures, at $25,

Iron flanched bar—24 tons, at $G5,

Splicing plates, ...^^ . ^ ,
-

Spikes,

Workmanship, 1760 lineal yards, at 50 cents,

Surveys, engineering, instruments, &,c.,

Earle-izing, 13,000 cubic feet, at 2} cents.

Incidentals,

r.'A

i^^

875
1,560

30
100
880
800
325
220

.,
'

Total, $10,0000
In northern climates, a small addition to this sum would be ad-

visable for broken stone under the cross-ties.

Thus we see, that such a road as we speak of, can be constructed

for the moderate sum of $10,000 per mile. Yet how many rail-

roads are there in the United States, not enjoying even the limited

business to which this road is adequate at two trips daily, on which
not only thousands, but tens and hundreds of thousands have been
thoughtlessly squandered for light grades, heavy rails, and powerful
engmes.

[to BE CONTINUED.]
'

L' > /^:^>\^

At the request of a friend we insert the following portion of Mr
Herapath's observations upon four and six wheel engines, which

relate to cross sleepers and longitudinal bearings. «•-

CROSS SLEEPERS AND LONGITUDINAL BEARINGS.

On this railway I had an opportunity of making some observa-

tions, which it may not be amiss here to record. In our travels

from Nottingham to Leicester, on Wednesday morning, there hav-

ing been previously a little rain, I was struck with observing the

rails which lay on cross sleepers hold their wet and dampness
much longer where the ballast came up to them and was within

two or three inches of the top of the edge of the rail ; and to part

with it much earlier when the ground was hollowed out, and clear

of them, to drain the surface. This was not universal, but it was
so very general for nearly the whole distance, as obviously, to make
it, where it was not, the exception to the rule. What may have
been the cause, unless it being a mild morning the ballast was much
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colder than the atmosphere, and communicating that cold to the

iron in contact with it, prevented the quick evaporation of the wet,

I am unable to explain. Mr. Kearsley, whose attention I called to

the phenomenon, at first thought it might be owing to the air hav-

ing a freer circulation round the rail where the ground was hol-

lowed out, which caused a quicker evaporation ; but I was not

satisfied with this explanation, and I do not think he was at last,

inasmuch as there was little or no current of air, and the appear-

ance was observed in nearly all situations.

The next day we had an opportunity of traveling over stone

blocks, cross sleepers, and longitudinal bearings, the two latter in an
instructive variety near Rugby. The unpleasant rigidity and
harshness over the stone blocks were very sensible, but our atlen-

tion was chiefly drawn to the comparison of cross sleepers with
longitudinal bearings. I had previously mentioned some exper-
ience on the Hull and Selby Railway (which I shall hereafter de-

tail,) of the greater draught over longitudinal bearings than over
cross sleepers, with which he said his observations agreed, and now
we endeavored to appreciate the comparative effects of the two as
we traveled along. It appeared to me, and I believe to him, that

the train ran much heavier on the longitudinals, which, like travel-

ing over a heavy road, one easily feels ; and between the sounds
over the two there was no comparison. Over the cross-sleepers

the train run with comparative silence, but over the longitudinals

there was a constant heavy murmur and noise. These phenomena
of draft and noise happened not in one place, or change, only, but
in every one—of which we had a much greater variety than I

could have expected to meet with on any line. To me the observa-

tions on this line are satisfactory in favor of cross-sleepers, as to

lightness of draught and absence of noise.

In the early part of this article I have hinted at some curious
facts mentioned to me by Mr. Gray, relative to longitudinal bearings
and cross-sleepers. The difference of draught in hoar frost and wet
weather, Mr. Gray affirmed—and the affirmation was borne out by
the testimony of one or two of their men, to whom I spoke on the

subject

—

was as much as 50 or more per cent, against longitudinal

hearings, the draught being as much greater upon them than it was
upon cross sleepers. For instance, they assured me that oftentimes
when the engine could with difficulty draw its load upon a level,

over longitudinal bearings, it would trip up easily enough a rise,

which they called their " bank," of 14 or 16 feet a mile, in which
the rails were laid upon cross-sleepers.

To me, at first, this was a poser, the solution of which I could

not so much as guess at. Being, however, informed that the hoar
frost seized the rails on the longitudinal bearings earlier, and left

them much later, than it did those on cross-sleepers, I immediately
divined the cause, and saw a beautiful, because an altogether un-
expected, illustration of the truths of natural philosophy. It is

known to philosophers, that before dew can be deposited on any
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body, this body must become colder than the atmosphere around

it, and that hoar frost is nothing but dew, frozen, by the tempera-

ture of the body on which it is, having sunk below the freezing

point, that is, below 32° of Fahr. It is also known, that the tem-

perature of the earth, a little distance below the surface, is, at night

generally higher than that of the atmosphere. Wood is compara-
tively a non-conductor of heat. Therefore, and because the rails,

where there are cross-sleepers, are embeded in the ballast to with-

in an inch or two of the top of the rail, and iron is a good conduc-

tor of heat, whatever heat the rails lose by radiation, on account of

their rough surface, is quickly and wholly, or in a great measure

supplied from the sub-soil, where there are cross-sleepers, while it

is not so where the rails are kept from a communication with the

subjacent ground, by the broad and deep wood of the longitudinal

bearings. The consequence is, that the rails on the longitudinal

bearings lose more heat, and faster, and of course become colder

earlier, and continue so longer, than those on cross- sleepers. Of
course the deposited moisture from the atmosphere is earlier and
more copiously condensed, and quicker and harder frozen, upon
those than upon these. Hence the whole phenomena of heavier

draught, arising from longer and greater slipperiness, upon the lon-

gitudinals, and, perhaps, at times of their being slippery when the

cross-sleepers are wholly dry, and free from hoar frost.

As a confirmation of this, I may here mention what I observed

Tuesday morning, Dec. 21st, upon the Bristol and Exeter Railway.

It had been a calm and clear night, for the whole surface of the

vegetable country was covered with a thick and heard hoar frost,

which can take place in such circumstances only ; and the stagnant

water was everywhere covered with a thick coat of ice. The rails

themselves were so covered with hoar frost, that we were obliged

to have the assistance of a pilot engine ; and yet with all the united

power of two Great Western engines, our speed was comparative-

ly slow. Being upon the platform of the engine, my attention was
quickly caught by here and there perceiving patches on the rails,

of one to one and a half feet, or perhaps more, perfectly dry and
free from hoar frost, amidst the all but universal white which pre-

vailed. Struck with the phenomenon, I looked more closely for

something which might develop the cause, and soon saw that these

exceptions to the hoar frost invariably appeared over the places

where the longitudinal bearings abutted against each other. I

called the attention of a relative of mine, who was upon the engine

with me, to it, and we observed it for many miles together ; so that

I am quite satisfied it was owing to no local or accidental cir-

cumstance.
The explanation of this—which I call singular and important

phenomenon, as bearing upon the relative advantages of two modes
of constructing the upper works of railways—is simple and easy.

The space betwen the ends of the longitudinal timbers is too small,

and the timbers themselves too large, and maintain too high a tem-

perature, for the hoar frost to affect the ground between them ; the
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consequence is, during the still and clear night, heat is constantly

communicated to the rail above by radiation, but chiefly, I appre-

hend, by the conduction of the atmosphere ; by which means it is

kept at a temperature that prevents the deposition of dew, and con-

sequently the formation of hoar frost. This effect is of course not

confined to a point, but by the conducting power of the metal, dif-

fused some little distance on each side the joining of the timbers.

Thus, if phenomena and circumstance were carefully attended to,

many a lesson might be learned which would lead to improvement,

and save hundreds of thousands in the construction of these costly

undertakings. But to do it effectually, men must have courage to

resist the allurements of comfortable carriages, and travel upon the

engine—the only place wl ere observations can efficiently be made

—

in all seasons and in all weathers. But our philosophising has car-

ried us for the present too far from our friends on the Hull and
Selby Railway.

Mr. Gray observed that frosty mornings were not the only times

at which they found longitudinal bearings of much heavier draught
than cross-sleepers. In wet weather it was the same, and the lon-

gitudinals much the heavier to travel over. As it had happened
that rain to some extent had fallen, in the night preceding the morn-
ing on which we were out, we had an opportunity of witnessing

the effect near one of the stations. A train was coming up, and
we walked some little distance down to m et it. On its passing, I

observed, even under the nail which fastened the rail to the timber,

that water was expressed from between the timber and metal, as

the engine passed, and re-absorbed the moment after. The same
phenomenon, but in an inferior degree, occurred as the carriages

passed. Hence, as Mr. Gray observed, " wherever the wheels are,

in wet weather, it is a valley, and they are in the position of con-

stantly ascending a hill," which of course much increases the

draught.

In very dry weather, Mr. Gray does not think there is much dif-

ference between continuous bearings and cross-sleepers. From
what I observed on the Midland Counties Railway, I am somewhat
sceptical upon this. 1 fear the draught is greater, under all cir-

cumstances, npon continuous hearings, and, if I understand them
rightly, I think Mr. Kearsley, the superintendent of the locomo-

tives, and Mr. Woodhouse, the engineer of the Midland Counties
Railway, are of the same opinion. It is, however, a matter well

worth trying, and one which I should like much to put to the test

of accurate experiment.

[to be continued.]

Extraordinary Race.—On Monday morning, at five minutes
past five o'clock, thirty two carrier-pigeons, belonging to different

persons at Brussels, were let loose at Liverpool, and started off with
the swiftness of wind on a race to the Belgian capital. They had
been brought over to this place covered up in a basket for a grand
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trial of their swiftness and sagacity in returning to their homes,

and the winner of the race will carry off a handsome sweepstakes.

They were set at liberty in the neighborhood of St. Luke's church,

and immediately rose to at least double the height of its tower,

after which they all started off to the southeast, the direct route to

Brussels, with incredible'rapidity. When they were let loose the

morning was bright and beautiful, but if the rain should have been
as heavy in the southeast during the day as it was here, their flight

will have been greatly impeded, and some of them will be likely to

lose their way across the channel. We shall be curious to hear the

result of this extraordinary race.

Spontaneous Combustion.—A case of spontaneous combustion
occurred in Hartford, Connecticut, recently. In drawing linseed

oil, some of it was spilt on the floor : it was absorbed by a coarse

sponge, and placed on a shelf. The smell of something burning led

to an examination of the premises, when the sponge was found in

a state of combustion, and just ready to burst into a flame. Only
about two hours had elapsed between the time of using the sponge
and the discovery.

Railway and Steamboat Travelling.—From a report made to

the London Board of Trade on the comparative safety of steam-

boat and railway travelling, it appears that from the first of Janua-
ry to the first of July, 1841, but thirty lives were lost by railroad

travelling. Of these, three passengers lost their lives from causes

beyond their own control ; two suffered from their own folly and
negligence ; five were trespassers on the road ; and the remaining
twenty were engineers, laborers, and workmen on the line of the

railway. The number of passengers travelling was nine million

one hundred and twenty-two thousand, distance travelled one hun-

dred and eighty two millions four hundred and forty thousand

miles, and the number of persons killed from causes beyond their

own control was three, or one out of three million forty thousand

six hundred and sixty six passengers ; or, in other words, one pas-

senger lost his life for each sixty millions eight hundred and thir-

teen thousand three hundred and thirty three miles travelled.

The author of the report, Mr. Lang, shows by a number- of facts

that railways are the safest of all modes of conveyance, and more
particularly safer than steamboat travelling.

Her Majesty's steam frigate Penelope, now fitting at Chatham, is

ordered to be rigged with Andrew Smith's patent wire-rope. The
experiment made at Portsmouth on this rope a fortnight since, in

the presence of Admirals Codrington, Bouverie, and Percy, and
many other officers of high rank and experience, were highly satis-

factory, both in proof of its immense strength and the facility of

splicing.

The new canal steam packet Gallant returned to Georgetown on
Saturday from a trip to the Great Falls of the Potomac. This trip,

it is said, has dissipated every doubt upon the subject of the appli-

cation of steam power to the navigation of the Chesapeake and
Ohio Canal.
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COST OF TRANSPORTATION ON RAILROADS. Bl/ CflARLER ElLET,

Civil Engineer.

On the value of Gradients.—In the preceding number I proposed

a formula for the determination of the cost of transportation on

railroads. I am aware that that expression is not in accordance

with the opinion which now prevails in regard to the economy of

railroad conveyance ; and that there are many gentlemen of ex-

perience and reputation who are prepared to adopt a much lower

estimate than mine. But, until some road can be adduced on

which the experiment has been tried long enough to exhibit a re-

sult which can be received as a fair average, and which authorizes

ower constants, I cannot consent to the reduction of the formula.

In its present state it gives a result below the actual performance

on any road in the United States.

I am aware that in not presenting the actual cost of freight in

any particular number of cents per mile, or in any particular sum
per mile travelled by the locomotive engines, I have deviated

from the popular and most approved methods of treating the sub-

ject. But I regard the aggregate cost per mile run as no guide what-

ever to the economy which characterizes the management of a rail-

road; and deem it an unauthorized assumption that because this sum if,

in any instance, unusually low, the work is conducted with more than

ordinary success. The fact, where it exists, can only be used to

prove, if other circumstances remain the same, that the engine

M3

,*r;'
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have taken smaller loads, and made a greater number of trips, and

tun more miles, than was absolutely necessary. In fact, if we ad-

mit—what cannot well be denied—that under similar circum-

stances, and with engines of the same class, the cost of locomotive

power is proportional to the distance run—or that the cost of run-

ning one mile is not diminished l)ij increasing the load, it follows as

a consequence that, caeteris paribus, The more economical the ad-

ministration of a road the greater will be the aggregate cost per mile

run hy the locomotive engines, •;
1

Neither is the circumstance that the aggregate expenses of aline

for one yeai dividend by the number of tons conveyed, exhibits a

low average per ton per mile, any test of good management. The

fact, by itself, is more likely to prove that the tonnage was great

than that the administration was judicious.

I shall now proceed to deduce from this general expression of

the cost of freight, certain consequences of the utmost importance

in the location and establishment of railroad lines, which I be-

lieve have hitherto been little, if at all, repeated. - 1

What is the value of gradients ? I mean by this question, how
much more is a railroad having grades of 30 feet to the mile worth

than the same road with grades of 40 feet per mile ? Or, how
much would good economy authorize an engineer to expend, in the

construction of his road, in order to reduce the limited gradient

any given amount ? I have seen various intricate and laborious

solutions of questions which involve the loss of time and tlie con-

sumption oi steam in the ascents of gradients, but I have never yet

met with any examination of this interesting and, all important

problem. 'The loss of time, in this country, is usually a matter of

little consequence in the transportation of merchandise ; and experi.

cnce teaches that the cost of motive power is very nearly proportion-

al to the distance travelled by the engine, and very little affected

within th6 limits which ordinarily occur in practice by irregulari-

ties in the tractile power. It is no doubt true that if we were to

make observations under extreme circumstances, as where the en-

giiies move on a perfect level, and where they frequently mount the

steepest grades they can possibly ascend without loads—the cost

of motive power, per mile run, would be considerably increased by

th^ increase of the acclivity of the gradients. But we have no

such extreme cases in practice ; aud the following investigation is

based on the perfectly authorized assumption, that the cost of run-

ning the locomotive engine, with its tender, is proportional to the
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distance run, and independent of the variations of the tractile force

consequent on the ordinary irregularities of grade.

In the preceding number, the aggregate annual expenses of a

line of railroad, under good nianagement, were represented by this

formula

:

i N+^ + 500 h, ( A> V
V 10 1000

in which N is put for the number of miles travelled during the

year, by the locomotive engine, T the number of tons, nett, carried

one mile, and h for the length of the line of the road. This formu-

la, it will be observed, expresses the cost of transportation without

any direct computation of the effect of the grades over which the

tonnage is carried. Nevertheless, the result which it yields is not

independent of the grades ; for they enter into the value of N, and

control the number of miles travelled by the engines. The varia-

tion of the maximum gradient will not cause a sensible variation

of any item of the aggregate cost of transportation excepting that

of the locomotive power. /? a- '^^ u',.^ f ;? tulje^st)
'

;

3

Now, in deducing the changes in the cost of locomotive power
consequent on changes of grade, I shall assume that the circumstan*''

ces of the trade are such as will permit that the machine be always

started with a full train—that is to say, with the heaviest train

which it is certain to control on the limiting grade. In many in*

stances this assumption is not strictly in accordance with the facts ;

since it is frequently advisable—particularly where the grades are

light and the trade inconsiderable—to effect a portion of the tranS'

portation with imperfect loads. In such cases greater ascents

might obviously be encountered without increasing the cost of car-'

rying every train ; and the effect of assuming that the trains are all

full, when a portion af them is not full, will evidently be to render

the estimated increase of cost consequent on the gradient some-

what higher than it really is. The formula is intended to give a

limit within which the actual value of the gradient must always be

found ; and as it should be the object of every company to do their

transportation with the least possible labor, and at the least possible

cost, the number of miles actually travelled ought to approach very

nearly the number corresponding with the assumption of full trains
j

and, consequently, except in extreme cgses, the estitijate should Wi
be much in excess. •^ \ ; / .^l ^-" < 'V- v^^y ; = ;^ ::

Now, if the limiting gradient of the road be changed, the number
of miles travelled by the locomotive engines will also be changed.

If the load be reduced one half fay the introduction of any plane,
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the number of trips, and, consequently, the cost of locomotivo

power, will be very nearly doubled by the admission of that plane.

* The number of miles travelled by the engines in the course of a

year, supposing them to convey full loads, and the transportation,

accordingly, to be effected with the greatest possible economy of

power, will be expressed by
. .

-T =N, • ••. -

.V 4&rf^*.W '

where n is put for the average gross load in tons, up the limiting

grade, and T' tor the gross weight in tons carried one mile in the di^

rection to which that gradient is opposed.

We know from satisfactory experiments, that an inclination of 20

feet per mile, on a road in good adjustment, requires for its ascent a

power nearly double, and one 40 feet per mile, a power treble,

and one 60 feet a power quadruple, (or, for grades under 80 feet,

very nearly in this proportion,) that which is required to draw the

same weight on a level. In other words, ifW be the gross load an

engine is capable of drawing with safety and certainty on a leve,

road, and x the inclination in feet per mile of the gradient which

limits the road, then > •;
.

.

\\ 20+ x
-W=n

will be the load, near enough for our object, with which it can aS:

cend the plane rising a: feet in a mile.
'"'•-'

' -' * 1" '
'

-

If we now designate by C the cost of running the engine with

its tender only, one mile ; by c the additional cost of motive power

per mile, due to each ton gross added to the load,—then C+cn will

be the whole cost of motive power per mile run. This sum may
be written : .. •

20W ;•-'..' " .
C+c.

vv r? :• '21*2; i*'V
20+X

by substituting for n its value expressed in terms of the grade and

the power of the engine. . .
-

, ; . i ^ .

If we now multiply this sum by 2 T*
20 4- a:.

20 w
' the numberofmjle

that ought to be travelled by all the engines in the course of a year,

we shall obtain for the whole annual expense of motive power

20 W
-"l:JiA;
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and for llie whole annual cost of maintaining the Ijne and accom--

modating the trade which it receives .,..,-, .......

--'
3 T' (C ^-^^+c) -¥ ^+500 h P---f^M^^

:. , '._::-: 20 W^^ ^ 1000^ 'x^.^j'^: a.

in which we have the cost of transportation, with the greatest at-

tainable economy of power, cleared of the number of miles travel-

ed by the engines, and expressed in terms of the particular grade

which controls the cost of power.

In order to determine the sum which we might expend for the

reduction of this limiting radient, which is the problem under con-

sideration, we must ascertain the value of this formula for different

values of oc, and take the difference between those values. - -

Let us now suppose x to assume the new value x' ; the corres-

pondihg difference produced in the aggregate annual expenses by

the change of gradient, supposing still that the trains are full will

be .
•

..

:

. •

-- :.";._./ .:-; :;.;.";.:;::.•:•:"•; -"

Tlie increase of of expenses is proportional to the increase of the

sine of the angle of inclination of the gradient ; and directly propor-

tional to the aggregate gross tonnage which ascends the limiting

gradient ; and reciprocally as the power of the engines capable of

runing one mile at the assumed cost of locomotive power.

The value of gradients, or the expenses whice they produce on

railroad lines, will diminish, therefore, proportionally to the im-

provement in the power of the engines.

Let us now substitute for C its value

—

j^ of a dollar-—and put

j'—x=l ; and we shall obtain '
'

:

" ;C!:H-

-:,'.::://' /.. J^ ^

;;'{;;-'-. ..v^
":---:"

' '

for the increase of the annual expenses of a road consequent on the

addition of one foot per mile to the acclivity of the limiting slope.

It is not easy to assign the proper measure of the power of the freight

engines now in use ; but if we assume 300 tons gross for the maxi-

mum load on a level at all seasons of the year, of engines of the

medium class—from 9 to 12 tons weight—we shall not be too low
for the present condition of the machine, and the average power
of all good engines of that class. With this addition to the data of

Itheproblem, we shall have

1. ^ ? •
' Ji-.T.--. » " f \ ^'.•

.

^'.- :
:
• 10000 y-:-\ •;-;- '

,:
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for the an nual value, in dollars, qf one foot in the acclivity of the

maximum, or limiting gradient. If we now capitalize this quantity,

or determine from it the original outlay of capital which would be

justifiable in order to avoid an increase in the ascent of qrte/oo«|)er

jnills, we s\\z\\ find it to be

— of a dollar,
COO

or I3 miles for each gross ton carried one mile—the value of money

being taken at G per cent, :' v. . f ^v 1 ;.

In other words, to find the value of any reduction of the ac-

clivity of the limiting grade, on ordinary railroads, we multiply the

number of tons gross carried up that gradient, by the length of the

line {or by the distance seen by the engines winch cross the grade in

question) and by the number offeet per mile in the ascent which it is

proposed to save, and divide by GOO. The result will be the value of

the reduction grade, in dollars.

There is one point in this enumeration, worthy of remark, and

which, I believe is never regarded in the consideration of such sub-

jects—if, indeed, this question itself has ever- received any consid-

eration. The amount whicli may be paid, or ought to be expend-

ed for the reduction of the maximum gradient, is proportiottal to

the length of the road, if the engines run "through," or proportional

to the length of the " stage" on which the gradient is found if the

line be very long and divided into stages. And this law will con-

tinue to apply until it becomes more economical to employ one or

more assistant engines to aid in the ascent of such grades, in which

case the value of these auxiliary engines, or tlie expenses which

they involve, limiting the sum which may be expended in the re-

duction of the acclivity.

For the purpose of an application of the rule wliich I have an-

nounced, let us suppose that the road is 30 miles in ; that the duty

to be exacted of the engines is 20,000 tons gross conveyed

" through" in the direction to which the limiting gradient is oppos-

ed and that the cheapest admissible line would prevent a gradient

of 50 feet per tnile. IIow much could we afford to expend, in the

construction of the road, in order to reduce this summit to 40 feet I

By the formula (F) we have • >

.

>
,

.-
-. • 20000X30X10

=810.000
COO .. ^.j-SnT

The comparison of this result with the cost which would be ac-.

tually required, under the circumstances, controls the location.
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But if the trade in tin's instance had been assumed at 200,000 tons

gross, the length of the line 60 miles, the value of lO feet per mile

in the limiting gradiant wOiild have been
- 200000x60x10

600
=^200,000

The magnitude of this last result would, of course, bring uj) the

question of the relative economy of auxiliary power, which would

be wholly inadmissible in the former case; Should the comparison

determine in favor of assistant engines for the limiting gradient

our equation then becomes applicable again to the determination

of the value of the next highest gradient, or the sum which may be

expended in its reduction.

iSTATXSTICS OF ^Tllti SOUTH CAROLINA AND GEORGIA RAILROAD COM-i

.. - •. - PANIES.

The following carefully prepared comparison of the statistics of

two important parallel lines of railroads will prove highly instructive

and needs no other remark than that due to the industry and accu-

racy of the gentleman who has so kindly communicated the result

of his labors to the pages of the Railroad Journal.

Receipts on the South Carolina Railroad from January 1st

1830,^0 Dcccmhcr 2\st, 1841.
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Expenses on the South Carolina Railroad.
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The South Carolina Rail Road extending from Charleston South

Carolina to Hamburg, a distance of ISA miles, consisting originally

of a light flat oar iron Irid on a superstructure supported, except in

cuts, on piles. This construction proving insufficient, after two or

three years trial, the whole was rebuilt between the years 1835 and

1839; the piled portion of the road embanked, and a flat bar hav-

ing a flangh projecting downwards on the inside and weighing 2G

lbs. per yard substituted for the old. ^. p

T. e expenses in the above statements, include, the relaying of

the road and the timber and spikes necessary for that purpose, but

not the iron rails and embankment, for which the following sums

were expended in 188G $138,891

1837 221,621)

',
•

1838 216,290
'-'

1839 165,171 including $10,806 paid for land.

. total $741,981 ,.. J
The repairs of Engines and Cars include the cost of all new

cars and ten or twelve new Locomotives, besides the reconstruct

tion of five or six old ones. On 1st January 1830 the company
had 16 Efficient Engines ,

i 4 Needing considerable repairs > ^^^

20 in all ^^-^T- ^'^'" ^ 1

They have now about the same number besides such as may be

reconstructing in their shops. In addition to repairs of Engines

and Cars the shops do work for the road of which there is no ac-

count in the Report. All the Oil, Tallow and wood for fuel used

in the shops is included under these heads in the statement, the re-

port not furnishing the means of separating them.
I

' \ '•._ *. ?..

.fV

^
I

^ <
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The Georgia Rail Road extending from Augusta Geo. to MadK
son on the main line a distance of 104 miles, has 75 miles laid with

fi flat bar weighing about 18^ lbs per yard and the remaining 29

miles with a T rail weighing 4G lbs. per yard. The Branches to

Athens and Warrenton 43 miles in length are laidwith the flat bar

weighing 18j lbs. per yard. Upwards of 30 miles of tiie oldest

portion of the road is said to have been completely renewed in

consequence of the decay of the limber. The cost of this is in-

cluded in the above statements. I

"

The Receipts for the year 1839 are only for eleven months and

in the average at the bottom of the statement, of "Maintenance of

way per mile of road," Vt of the cost for this year is added. In

the other parts of the statement this correction is not necessary.

The Georgia Rail Road Company, have 12 Locomotives made

by Baldwin, Vail & Ilufty of Philadelphia, which it is believed are

all that they have ever owned. The oldest of these Engines has

cost in repairs $3500 and is now said to be as good^as new. There

are other Engines on the road that have run twice the distance that

this one has at no greater cost for repairs. ,; -

For the American Railroad Journal and Mechanics' Magazine]

Mr. Editor,—Having received the annexed Official Report,

from Major Baker, Commandant of the U. S. Arsenal, at Water-

\liet, I offer it as an article that may prove acceptable for your

Journal ; and will feel obliged, too, by your insertion of it. .

Your obedient Servant, Edward Earle.

To Major R. L. Baker, Watervliet, June G, 1842.

REPORT
Of the Comparative Strength and Elasticity of Mineralized

Timber, and that in the Natural State.

I HAVE submitted to the proving machine 12 pieces of each

kind, comprising oak, maple, birch, whitewood or tulip tree, and

pine. The principal data recorded were-^

1st. Deflection with the constant weight of 383 lbs. (weight of

apparatus.)

2d. Greatest deflection and weight while the elasticity was per-

fect. '

'''^'
^ V ' -^'^

-J

3d. Ultimate deflection and breaJdng weight. The deflection

was also generally taken for every additional weight.

Five minutes were allowed for a Set, five minutes for a Resili-
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fznce, and five minutes between each 20 libs, added near the break-

ing point.
. vv : ^t V

•

The proof pieces were two inches square, and 48 inches of

effective length, prepared in November 1840, by sawing blocivs of

large timber lengthwise into battens* which were carefully finished

by the plane to a square of two inches, and the weight of each

taken to within three grains. One half of the battens, from each

prism of timber, were selected for mineralizing by taking from a

map of the end every second piece over the whole area; They
were mineralized in November 1840; and since that date both

kinds have been constantly in store, and seem absolutely dry, many
of them having lost from l-6th of a lb. to l-5th of their original

weight. It is somewhat remarkable that birch has lost less than

other kinds ; and some pieces have increased in weight from a kw
grains to more than a pound. - • ;? ^ j'r>J t?'>; -a, - ^ •

In the oak, pine, and whitewood, the average of the breaking

weight was greatest in the mineralized pieces;—equal in those of

birGh,-^and a little less in maple. Being called to other duty, the

number of proofs in maple and birch were too few to be satisfac-

tory. But thus far, the results led to the decision that Dr. Earle's

process does not reduce the strength of timber. The elasticity seems

a little diminished in several, and, perhaps, further experiments

may show some corresponding increase of strengths -.v '

TABULAR COMPARISON. ^

\^<IK. • « • • •

Maple ....
Birch ....
Whitewood .

Pine
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of these which have been tried, the strength appears diminished iti

a slight degree.

All my observations, thus far, tend to corroborate the suggestion

that boiling heat is not necessary ; and that long* digestion is im-

portant : and, to prevent checking when taken out, that the tirtiber

ought to be cooled in the tank. ' "
- ri' '+

'-•' '

;
' Respectfully submitted,

\}''r^' .} ;: ': - (Signed) a^- R. M. Bouton.

Extract from the last semiannual Report of T. Tupper, Esq*'

President of the S. S. C. and R. R. Co., who has, since last year,-

been using this process on the R. R. between Charleston and

Hamburgh, S. C. Referring to a late advantageous purchase of

timber for the road {at one half the usualprice), he says :—
" This timber is obtained at a reduced price, as the sap is em-

braced in the square of the piece, and consquentiy taking a much
less tree than when the heart only is retained.

" The advantage of this process will be felt at once in the lower

price at which the timber is contracted for ; and, should it only

last as long as ordinary timber, no expense will have beeni- in-

curred, as the difference in the price of the timber will pay the

expense of preparation.

" The timber prepared four years ago with corrosive sublimate,-

is still sound, the sap of which has already shown a durability of

double that of unprepared wood, and, from all appearance, will be

sound when the unprepared is so rotten that it cannot be separated

from the earth in which it is buried." r 1 '
.

DCy^ Here is a most important fact ascertained,—the effect of

corrosive sublimate on the sap-wood of timber ;—from which

President Tupper derives the practical and useful inference that

the sulphates of iron and copper—which have been fully proved

to affect timber in the same manner as corrosive sublimate—must

also render sap-wood at least as durable as the heart is without

them ; and, by thus reducing the price of timber one half, annihi- -

)aie the cost of the process. E. Eaule.

• By '* long digestion" is meant a more protracted digestion ttian has been hitherto em-
ployed i that is, from one to two, three, or more days, according to the size, length, and
kind of timber ; and at a temperature short of the boiUng point, or at 170 to 180 degrees P.

A short boiling, of an hour or two, however, is recommended for timber of great size and
length, E. E.
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-iF^rom the Civil Engineer and Architect's Journal.] ~ -= --
,

MR; VIGNOLES' LECTURES ON CIVIL EXOIXEERIXG, A* TfHfe tbitiJO^T

, UNIVERSITY COLLEGE. :

Lecture l.^-On curves of railways.—This lecture was aevOted to

^ the consideration of curves upon railways, and Mr. Vignoles point-

- ed out the principles on which should be compared the economy
and advantages to be obtained by the adoption of curves, with the

inconvenience attending on them ; the saving of expense in forma-,

tion, earthwork bridging, &c., by curving round natural obstacles^

the advantages of attaining a more level line, avoiding interference

Xvith valuable property, or approaching towns, mineral or manu^
facturing establishments, &c., all entering into the former^-the

practical inconveniences of additional resistance to motion and
retardation of velocity to ensure safety being the set-off; and,

among other elements, it was stated that the breadth or gauge of
the Railway aflected the calculation. The Professor then showed

- that along very wide valleys, through champaign countries, and
i. where the grounds undulated, so that the ridges, dividing the water

& courses, were successively crossed by the railways at right angles

a to their general direction, the saving by lateral deviation would
re seldom be material, and consequently, that the curves may be laid

out so flat as to be practically equivalent to straight lines—the

/ *^ accidens de ten ain" to use a French phrase, being, in such dis-

-3 tricts, to be overcome by cutting and filling, to the extent justified

j by the importance of the line and traflic, or by the introduction of
; undulating gradients, somewhat approximating to the natural sur-

_{< face of the country. But in tracing a line of railway along the

r Bides of hills bounding narrow valleys, particularly where the main
1 valley is broken by lateral rivers, then the economy from curing

I becomes very great, and ihe introduction of curves to the greatest

j>. possible extent, consistent with safety, is allowable.

\y Mr. Vignoles then went on to consider the various means em-
<: ployed to obviate the practical inconvenience arising from curves

ir on railways. He began by explaining the peculiar distinction in

C: make between carriage-wheels and axles constructed for running

f. on railways and those for common roads—in the former the wheel

ij being keyed fast to the axle, and both moving round together—in

,:\ the latter the axle being fixed to the carriage, the wheels only mov-
->, ing round. Many attempts had been made by engineers to give

}ii the railway vehicle the advantage which the road carriage had of
ft turning with facility and safety round sharp bends, but in vain, as

^ the wheels always got off the rails laterally, at even moderate velo-

;/j: cities ; it was only on the old tramroads that the wheels were loose

-J7 on the axles. Railways wheels being thus fixed to the axles have

VH the tendency to move on a straight line, so that on the occurrence

ft of a curve the eflfort to continue in motion in the direction of the

Vtt tangent of that curve creates a certain degree of resistance, as the

M . wheels are only kept upon the rails by the flanges pressing against

T^ the inside edge of the outer rail of the curve. The professor then

gf entered into a number of technical details, which he illustrated to

1ft

f-
'•
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the clasR by diagrams, explaining why the flange of the wheel had
now, by common consent, been placed on the inner side or the peri-

phery of the wheel rather than on ihe outer side ; and also the rea-

son for allowing a certain amount of play, being the difference be-

tween the gauge of the rails and the gauge of the wheels, and the

manner and cause why the rim of the railway wheel is made some-
what conical—that is, the wheel, instead of being quile cylindrical,

is really the frustrum of a cone—stating at the same time, the rule

for giving the proper " cone" to the wheel, being dependent on the

minimum radius of curvature on the line to be travelled over, and
the maxtnum velocity. In general, the "cone" was stated to be

about one-seventh of the breadth of the rim of the line, giving about

one inch for the difference of diameter of the wheels ai their inner

and outer edge, for, when carriages are passing round a curve, the

wheel and axle, being connected, roll together as a rigid body, and
require the contrivance of the "play and the cone" to prevent too

much lateral friction of the flange, and to get the wheel round the

curve without dragging. Mr. Vignoles then showed that on the

ordinary railway gauge of 4 ft. 8^ in., and in the 3-feet wheels, the

above amount of cone and play would be sufficient to meet a curve

of only 200 yards radius, which is greater than any which ought to

be laid down on a travelling line for high speeds. j ^ - -t «;

;

The centrifugal force due to the velocity of the carriage v^m
next to be considered. As before stated, its tendency in moving
round a curve is to keep a tangential course ; this force may be
accurately computed (being dependent on the velocity of motion,
weight of the carriage, and the radius of curvature) by well-known
formula, whence is deduced the fractional part of the weight of the

carriage, representing the contrifugal force. The Professor gave
the formula, and worked it out on a supposed velocity of something
more than 17 miles per hour, or about 25^ ft. per second, on a curve
of 200 yards radius, whence the centrifugal force was found to be
l-30th of the weight of the carriage. Mr. Vignoles quoted the fol-

lowing rules—viz., " multiply the square of the velocity in feet per
second by the gauge of the railway, and divide the product by the

accelerating force of gravity, multiplied by the radius of curvature

in feet," which gave an expression, which, though not the fraction

of the weight, was what would do very well for practical and or-

dinary purposses ; it was the height which the outer rail of the

way should be elevated, to counteract the centrifugal force, and
prevent the wheel flying off at a tangent to the curve. He then

stated M de Pambour's more strictly mathematical, but more com-
plicated, rule for obtain-'ng the same amount of elevation of the

outer rail, and showed the table of results calculated by that engi-

neer and by Mr. Wood, of which we only give the extremes, by
which it appears that, supposing it safe to encounter so sharp a
curve as one of 250 feet radius, at the rate of 30 miles an hour,

the outer rail of the way must be elevated 12 inches; but for a
radius of 5U00 feet, or nearly a mile, at the rate of 10 miles per
hour, the requisite elevation is only 1-1 6th of an inch. Having
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elevated the outer rail, the axle of the carriage, resting on the two
rail, gets such an inclination as will produce on the load a gravitat-

ing force inwards equal to the centrifugal force outwards ; and
there will neither be any tendency in the carriages to upset or to

"

press the flanges of the wheels against the rails. The rails once
laid, if the carriages run slower than the calculated rate, the cen-

trifugal force is overbalanced by gravitation, and the flanges of the
'

wheel press the inside rales ; if quicker, the contrary effect takes

place, and the flanges press against the outer rails, so that some
medium rate of travelling must be fixed on ; and, as the slow trains

'

are in general most heavily laiden, any increase of friction has a
more powerful effect of retardation than will occur to lighter loads

moving at greater speed. Mr. Wood, therefore, advises that the

outer rail should not be elevated more than will compensate the
'

centrifugal force produced at the slower rates of motion with heavy
;

trains. Mr. Vignoles then forcibly illustrated the practical effects

of neglecting these rules. ;'.: r *:

He then entered on the subject of laying out curves on the ground
by a succession of set-offs at the end of each length of any given

,

measure—the set-off being calculated from the radius of curvature '

considering the given measure (say a chain length) as the side of a
circumscribing polygon; and, on the large scale, and practically, a
number of these sides of a polygon become the segment of a circle.

^

Mr. Vignoles gave a simple approximate rule for finding the set off

from the radius, or the reverse, by " divide the number 792 (the

number of inches in a chain) by the radius in chains—the quotient

is the set-off per chain in inches,** Thus, the set-off per chain for

a curve of a mile radius is 9.9. or, in round numbers, 10 inches.

When the curve is of less than one mile radius, it is advisable to

make the sets-off by half-chains. It was observed incidentally by
the Professor, from the same rule, she set-off due to the curvature

of the earth was, in round numbers, about eight inches per mile»

and hence had arisen formerly some curious engineering mistakes/

from supposing that a horizontal line was a tangent to the earth's

surface ; and, in setting out canals, an inclination of eight inches

per mile had more than once been given to the water line» while it

was imagined it had been laid out for a dead level. In conclusion,

Mr. Vignoles mentioned that some further observations on curves

would occupy the next lecture.
- W**

Leciure 8.

—

On curves.—In continuation of the subject of curves,

Mr. Vignoles explained that in many cases it was impracticable or

inconvenient to apply, on particular ground, the approximate rule

given in the last lecture, of setting out curves chain by cluitn, or
other short lengths, making each the side of a regular polygon, the

set-off being constant. In that method the given length was strict-

ly a secant, and not a tangent, to the curve. Another formula was
more generally applicable, and sharp curves on hill sides, tiirougU

thick woods, had been quickly and accurately set on therefrom.

It was this; t^»eit=radit*»—{radiu9—tan^erU)''^; tba demonstra^
- •: • ' -^ .-__---.'-..- :, ^1
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tioh oftnis was given, and illustrated by a diagram. For the fiel^

tables calculated beforehand, for the greatest number of usual curves

shf>uld be prepared ; but, on the occurrence of any peculiar cases,

the caiouiation could be very readily made, with the help of a pocket

table of natural sines. The Professor then recapitulated some of
the leading points that had been gone over in detail at the last lec-

ture observing that on the three principal expedients for counter-,

acting the injurious effects of curves, the usual measurements might

be easily reuiembered—viz., half an inch for the "cone" of the

tread of the wheel ; one inch as a maximum amount of " play" of

the wheels between the rails (it being disadvantageous to allow too

much play ;) and one inch for the extreme elevation of the outer

rail in laying the way, that being the measureduo to a velocity of

25 miles an hour, on a curve of half mile radius, Mr. Vignoles

then observed that the " cone" being given to the wheels, on account

of the curves, when the line of road was perfectly straight, this

conical formation of the tuyere was not required, and the general

disadvantage of such a form of wheel, not bearing upon the whole
face or upper bottom of the rail, preponderated. It had, therefore,

become customary to incline the rail, to meet the cone of the wheel,

and this should always be done, both, on straight lines and on
curves whose radii are not small. This inclination of the surface of
the rail is obtained by casting the receiving chair accordingly on
rails ; having a continuous bearing on longitudinal sleepers, or bear-

ing direct on cross timbers, without the intervention of chaies, the

wood is cut to the requisite angle; or the inclination is sometimes givr

en to the rails in passing through the rolls. Without this precaution

of inclining the bearing surface of the rail to meet the cone of the

wheel, the edge rapidly wears, and the laminae of iron peel off in

strips, more or less, according to its quality, and there is no more
critical test of the perfection of rolled iron rails than the manner
in which the bottom edges go through this ordeji. With the above
precautions of "cone," " play," and elevation of the outer rail, the

lesistances opposed by curves to a sinjjle carriage may be consid-

ered to be practically annihilated ; but when the trains become
very long, there must, of necessity, be a considerable lateral action

and grinding, from the change of direction of the original drawing
foice through a number of carriages ; but Mr. Vignoles stated that

although no conclusive experiments had been made to show the

exact amount of resistance from this cause, his own observations

pnd experience led him to conclude that the degree of curvature

iOn railways might be safely extended further than they haye hither^

to been laid down on principah lines.

Mr. Vignoles referred to former observations of his, that the

public would be better accommodated by more frequent departures

bf smaller trains, and that with such trains the curves would be of
still less importance, adding that it could only be by the intro-

xiuclion of greater curvatures to save expense ; and, as he had
jrepeatedly argued for the same reason, by the adoption of steeper

fradiepts, that the benefifs of railway communication could \iQ ex«
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fended through many dislricts, and to the more distant parts of

the country, as on the most economical principles of construction,

Mr. Vignoles referred to the report of the Irish Railway Commis-
sioners, and to the woiks of Mr. Wood, M. de Pambour, Lieut.

JLeount, and other writers, for further details on curves, observing

in conclusion of this part of the subject, that where curves are so

/quick as to require it, especially in crossings, the additional precau-
tion of gui^rd rails becomes expedient. - -, •. c; .

In adding a few words on the subject of coupling carnages
together in a train, the Professor insisted strongly on the draw-
boys being always in the centre, and observed that, as a general

rule, the connecting links should be screwed up as stiff as possible

consistent with the curves of the railway, as otherwise the car-

riages are apt to swing. He mentioned that the best coupling was
that of Mr. Henry Booth, the talented manager of the Liveipool

and Manchester llailvyay from its very first origin. But, as a gen-

eral form of combining the draw-boys and buffers on a central rod

or tube with spiral springs acting solely from the centre, Mr. Vig-

noles spoke in the stroriges terms of the apparatus of Mr. Thomas
F. Bergin, the manager of the Dublin and Kingstown Railway, on
which line they had been used with advantage for a number of
years.

Lecture 9.

—

on tunnels.—In proceeding to treat of the subject,

which might be termtd that of the great works of art, to be intro-

duced in the formation of roads or canals, but particularly of rail-

ways, Mr. Vignoles said that it would not be possible in the lec-

ture-room to go into the details of the constructions, but that he

must limit himself to general principles. The rules for considera-

tion when such works ought to be adopted were sufficiently simple;

for example, to determine where tunnels should be substituted tor

open cuttings, or viaducts for embankments. The French engineers

who are in general very much better mathematicians than we are

^nd probably, from that very circumstance, ^more inclined to be

theoretical, are much in the habit of introducing formulae which,

often very useful, are not always readily applied by the practical

men of this country. Supposing it to be required to determine at

what point on a longitudinal section (for road, railway, or canal,)

it is advisable to begin to tunnel, instead of continuing a simple

excavation—that is, the point where it becomes as cheap to tunnel

as to cut open--rfor such a case the following formula is given by
an eminent Preach engineer :—Let x=depth of cutting ; Z= breadth
of road, railway, or canal, on the travelling surface; a=depth of
bed, of road, or railway, to be first excavated, and afterwards fill-

ed with road material or ballast ; or depth or canal below the water-

line; -=slope of excavation; n=price of the cutting per cubic
m

yard. The expense of excavation per yard forward of the sectional

/&reaofany cutting will consequently be ap+p {lx-~=3c ; and, whenm
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this price exceeds Ihe price per lineal yard forward of tunnelling,

the latter is cheaper, supposing the given prices to cover all risk •

and contingencies in each case. But, as circumstances are contin-

ually varying, the English engineer so repeatedly finds that he has
to modify—and perhaps finally abandon—the general theoretical

rule, and fall back on his own experience, and that of the contrac-
tor he may be disposed to employ, that, although he may occasion-

ally resort to such a f«)rmula as an approximation, he ceases to em* •

ploy it in practice, and obtains the sectional area of the given cut-

ting in superficial yards, by simple mensuration, and multiplies it

by the price. All the complex condition involved by slips, faults,
'

water, and the numerous incidental occurrences in great works, to

occasion unforeseen expenses, render prices uncertain, and prevent
any fixed general rule; and it is only when the materials and pro-

bable contingencies are perfectly well known, that the element of
cost can be safely introduced into the mathematical formula. For "

dry indurated sands, gravel, sandstone rocks, «&c., calculations may
be made within probable limits or error; whereas, in many instances

where the theoretical rule nnd general opinion, even of those suf-

ficiently experienced, would recommend tunnelling, it has been
tried in vain, abandoned after great expense in contending wilb
water, and recourse had after all to open cutting The average-

cost of tunnelling upon the principal railway lines, as actuaHy ex-

ecuted^ appears lo be about (50/. per yard forwanl, in some instances-

as much as 100/,, especially when driven forward in reckless haste,,

and in attempting to sink shafts or drive driffs, without due con-

sideration as lo the quantities of water in the various strata, or the

means of at once grappling with the difficulties of drainage or
pumping. With great facilities, favorable material, and not too

much hurried, the same area of tunnel has been driven for so little

as 20/. per yard forward. In round numbers, and on an avarage ^

the sectional area of the ordinary tunnel for a double line of rail-

way, to be worked by locomotive engines, may be called 50 super>- •

ficiai yards when finished, or within the ring of brickwork or ma-
sonry» if lining were required ; in this latter case, the sectional

area of the opening to be assumed as about 80 superficial yards.

Mr. Yignoles observed that, for future tunnel operations, with the

benefit of past errors and experience, by avoiding undue haste in

execution, and with sufficient caution and activity, 40/. per yard
forward for tunnelling may be taken as an avarage approximate

fair price» Now if it were wished to compare this expense of
tunnelling with the cost of open cutting, the Professor observed

that, from his experience, which had been very considerable, in

removing earth in large quantities, he was not disposed to put a
less price than that of Is. per cubic yard for removing materiel for

deep excavations, especially when this price is to cover contingen-

cies of slips, &,c. ; with such a price, then, an open cutting 55 ft»

deep, roadway 24 ft. wide, and soil requiring slopes of two hori-

zontal to one perpendicular, would give a sectional area of 800
"

yardi—that is, the expense (in estimate) would be the same as thai
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' tf tunnelling. But Mr. Vignolea observed that, in addition, the

. future maintenance of the tunnel should be taken into considera-

tion, as well as whether the Tnaterial from the cutting could be

; disposed of with advantage ; the nature of the soil, and a varity of

; other circumstances which he stated, all of which would influence

C the decision. In soft rock, which would work with facility, and
- yet stand nearly perpendicular, the depth might be very much
i greater than 55 ft. before tunnelling would be cheaper. In such
' cases, a depth of 80 ft. and upwards had been resorted to. In

] chalk the proper slope to be given, which was very variable, would
i greatly alter any elements of caUiulation, while, on the other hand

i in forming tunnels through chalk, experience had shown that water

, was the great enemy, and had entailed enormous expenses. The
i Professor went into a great many othor points for comparing ex-
.• cavations with tunnelling, but they appeared too technical to be

satisfactorily explained in a brief abstracts such as this. .,,,,>.;*,'

On Viaducts and Aqueducts.^^^Iw Vignoles nest proceeded to

; the consideration of viaducts and aqueducts, into which, he observ-

ed, a totally different set of conditions enter, the cost varying from

20/. per lineal yard to the price for which no rule could possible

be laid down. Viaducts such as that of which the Lf n Ion and
. Greenwich Railway wholly consists, may, probably, be executed

for 20/. to 30Z. per yard, including the foundations. Of course,
'^ the foundation entered materially into the calculation, and where

wa/er had to be crossed, largely increased the expense. In some
. peculiar instances, a large river viaduct, or bidge, has cost as much

;f as 200/. per lineal yard. The Professor instanced a viaduct he had
. ^ built over the river Ribble, at Preston, for the North Union Railway.

The length was 300 yards, the height about 45 feet above the water,

f and the whole mass, including concrete foundations (where the rock

/ was not attained,) comprised about 25,000 cubic yards; coffer-
' dams were used for the pieis, and for one abutment. The bridge

7 consisted of five arches, each of J 20 feet span, batiring on the face

N and spandrils from the parapet to the impost course—roadway
i about 27 feet wide; the total cost, including all contingencies, was
^: £45,000, which is 150Z. per yard forward, or 30*. per cubic yard

-on the whole solid contents; this might be considered a low price,

r inasmuch as an ordinary brick bridge, of twenty to thirty feet span

i
only, and with facilities for construction, can seldom be built for

less than 20*. per cubic yard. Where no water or expensive foun-
! dations are to be encountered, and where the spans of the brick or

V stone arches do not exceed about 60 or 70 feet, 1*. per cubic foot
'-, on the solid contents of the viaducts may be put as a good covering

^^ price. Mr. Vignoles stated that, for such viaducts, about 00/. or 70/.

) per lineal yard might probably be taken as the average approximate

V cost, and the additional expense, from a considerable increase of

^; height, does not become so very great, as it chiefly affects the piers

\^ only. The Professer then enlarged much on adopting timber arches

with piers of masonry, for viaducts ofjarge span and great height
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and produced a number of drawings of such bridges, some actually

constructed, and some only proposed. The heights were from 70,

to 150 feet, the minimum price being 35/. and the maximum Q\)h

per lineal yard. He further pointed out that high embankments
should be avoided, and timber viaducts substiiuded, as a mere point

of economy, even without taking into consideration the risk and
danger of slipping in such great masses of earth. In an embank-
ment only 40 feet high, an occupation bridge for a farm would
often cost nearly £1000 ; it was, therefore, only in crossing a very

narrow valley or ravine, where no bridges under would bo called

for, and no masonry—except perhaps a culvert of the very smallest

dimensions—that very high embankments should be made. Mr.
Vignoles alluded to several such, varying from 70 to 00 feet high,

which he had made, and pointed out a terrible failure in one case

although in other instances success had followed. In passing through

hilly countries and along mountain sides torn by ravines, the intro-

duction of the timber-tod viaduct, with stone piers, to overcome
points of great but partial difficulty, was strongly recommendedy
especially as great additional height of virduct could be given at

small expense, and thus excavations on each side saved. ,,, .^^^

•^^'^'* REPonT r:k ^im^.t<U^ u^.

Itn tTie Stockliolders of the South- Carolina Canal and Rait- Road
Company

:

In conformity with the rules and usage of the Company, we pre-

sent to the Stockholders the accounts for the half year ending 30th

June, 1841, with such remarks on them, and the general interest of
the Company, as s3em necessary to give the most correct under-
standing of its affairs.

Soon after the annual meeting and semi-annual report in January
last, the Board thought proper to reduce the rate of passage on the

road from 7^ cisnts per mile to 6 cents per mile as an experiment,
believing an opinion very generally held, that reduced rates would
increase the receipts of the road ; but thus far it has not produced
that effect, although a greater number of passengers have passed
on the road in this than in the same months of last year—the re-

ceipts have been 819,000, or 21 per cl. less.

The rate of freight too, has been reduced, to accommodate the

public, to about three-fourths of what was charged the early part

of last year, which accounts for the small amount received, com-
pared with that period. The accounts of the Secretary and Treas-
urer herewith marked (A.) show that the receipts from 1st January
to 1st July, instant, amount to - . $158,992 12

'^ And the expenditure, • <j- ' '-^yj *;>'.-"/ 124,743 55

;*vn •*?;

$34,248 57
Making the nctt income less Ii per ct., notwith-

standing the expenditure is $27,470 25 less than "'^1 f»{W
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the corresponding months of last year. But, had ^ v

the receipts of this six months equalled that of last

year for the time, say 1st January to 1st July, 1840. $223,295 40

And the expenses the same as now, 124,743 55
I III - -

—'

The nett income would havQ been $98,551 91

Nearly 5 per ct. for six months, or 10 per ct. per annum.
A reduction of rates below that which will yield a fair remuner*

ation for the out-lay of capital in an institution of this kind, is not

only injurious to the parties immediately concerned, but does injury

to other establishments in the same business, and thereby produces

mischief to the whole carrying trade of this section of country.

No corporation can be considered as well managed, where the

public or individual interests are made paramount to that of tl»e

corporation.

We think it proper, therefore, that such tolls be charged as would
return a fair interest on the capital employed, calculating an ordin-

ary amount of traffic and tarvel, and trust to the good sense of the

community to give a generous support, especially where it can be

made to appear, it is their interest to do so.

An opportunity lately occurred, which proved to this city the

value of our road, which could not be felt so sensibly by the con-

tinual use of it. We refer to the late freshet, when the trade was
broken off with the country about one week.' During this time the

business of the city was almost entirely suspended, and animation

only returned when the road was re-opened for transportation.

Early in March last a flood came which stayed the transporta-

tion for several days, and so injured the road that the repairs are

not yet fully made in a perfect manner, having been first done in a
temporary way to prevent a delay, as far as possible, of passengers

and goods. The expense of these repairs will not be heavy—say
about $5,000, which leaves the expenditure of this half year con*

siderably less than the same period of 1840, viz :

January 1, 1840 to July same year, $152,213 80
The same time this year, - - - 124,743 65

Leaving, - ... * $27,470 25
This saving has been in reduced wages and lower price for sup-

plies, and a less amount of machinery and materials required.

By a comparative statement appended, marked (F.,) it will be
seen that many of the items in the expense accounts are lower
this year than in the last ; and that all of those higher, are swelled

by the extra repairs of the road after the late freshet, except coal,

of which we had purchased largely at a low rate.

Wages for the road, notwithstanding the large number of hands
replacing embankment, (about 80,) for the last three months, is

$925 less than last season. i;.

The additional force will be contined some time in refilling the

road where the embankment has settled since first made, and would
have been done before this, were it not that before the repairs of

20
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the effects of the great freshet of May, 1840, were fully completed

the freshet of last March made a demand for a large amount of la-

bor. Tlje whole surface of the road will soon present a more per-

fect finish than at any time past, and will, before October next, if

not interrupted, by any extraordinary occurrence, be completed
agreeably to the plan contemplated for the general improvement
of the road resolved upon in 1830,

Great facility of repairs has been obtained by the use of the

locomotive engine in removing earth ; where the haul is more than

half a mile, the saving is fully one half. The Four Hole Swamp
has bticn refilled near the centre, where the haul was about one
mile, for n')t over ten cents per yard, by the application of steam
power, saving more than double the cost of the wooden road over

the swamp, had the whole been originally filled in the san>e wav^
It was calculated by the contractor who constructed the embank-
ment over this swamp, that the use of the road on piles was equal

to the cost of it, ($4,500,) merely in filling the track by horse pow^
cr and barrows ; and by steam power double that amount is saved^

The hauls on the whole road would average much less, but it is

safe to say, that more than half the whole cost of a wooden road

on piles through a route like ours, would be repaid by the advan-

tage gained in using it with locomotive power in filling the em-
bankment. But the grtiatcst benefit from a piled road is the pre-

>!crvatitjn of a perfect level, and sustaining the rails when the em-
bankment is washed,
. The advantage of substituting locomotive for stationary power
at the Inclined Plane is now fully developed The saving cannot

be less in fuel, labor, superintendence and interest on capital em-
ployed, than !$3.000 per annum.
The superintendent and labors are not employed in passing trains

more than three or four hours in the day—the remainder of the

time they arc repairing road, cars, «fcc. ; and the engine, when re-

quired to do so, takes passengers and freight to and from Hamburg.
Five negroes and three white men, including master carpenter,

have been dispensed with from 1st Julj', employed before in repair

»>r buildings, &c. A brick building for work-shops, with tin roof,

has been completed there, which is quite fire proof, and two largo

wooden buildings, taken down ; another, the last of wood, to be

taken dorwn in the ensuing year.

There is no subject of higher interest to this Company, and
others owning rail-roads, than that of preserving timber from rot.

There are two modes that have particularly claimed t' ie attention

of the public within the last three years. v,

The first is that of Kyan in England, called Kyanizing, which
process we have experimented upon the three years past, and re-

ported the progress semi-annually, which will continue here. -^

,,, "On the 9th day of July, 1838, four pieces of rail timber, all

cut from one stick, each six and a half feet long, and about nine

inches square, were put in the road as rails. Two of these pieces

were prepared in a solution of corrosive sublimate about fifteen
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days. The other two pieces were not prepared," These four

pieces were all nearly covered with the earth to the top surface,*

where they remained, daily passed over by trains of cars, till July

1st, 1841, when they were taken up and examined by a Commilfce
of ihe board consisling of the president Col. Gadsden, and Dr.'

Johnson ; and Mr. Ross, Master of the Workshops, Mr. Lythgoe
Superintendent of the road, Mr. Jas. F. Edwards and Dr. A. Gads-«
den, were also present.

The Kyanized pieces were perfectly sound, the sap as well as

the heart, the former retained a strength and elasticity equal to a

green piece of timber. The unprepared sticks were quite rotten.-

The sap of one, and the sap and part of the heart of the other, so

much decayed, that it was believed they would not answer to re-

main in the road another year ; consequently, the four pieces were
all removed and placed in the ground at the west end of the pattern

shop, the unprepared pieces nearest to the shop, there to remain for

future annual examinations.

We have been thus particular in stating the above facts, and
mentioning the persons present, that the)', as well as others, maj^^

feel curiosity enough, or, we should say, sufficient interest in the

experiment to attend the examinations as many years as they may,
by circumstances, be permitted to do so.

One hundred and thirty pieces of prime timber, all twenty feet

long and ten inches square, and Kyanized as above, were placed

as cross-ties under both tracks of the Inclined Plane, at Aiken, sup-

porting joints of the rails, laying about twenty feet apart the whole
length of the plane. They were put in the road about two years

ago, and to this time are perfectly sound.

Fifty other pieces Kyanized at Summerville, were the same year

1839, put in the road as ties on the 23d mile, and the old ties left

hy the side of them that they might be the better designated.

—

These also are yet perfectly sound. The sap of pine generally

thus exposed, shows signs of decay in eighteen months or two
years. There are some exceptions, however. Where the timber

is put in the ground quite green, and the earth rammed about it

firmly, it will remain sound four or five years, and perhaps much
longer.

In March, 1837, about three-fourths of the 120th mile of our
road was broken up to change the gi*ade, and re-built with green
timber, the cross-ties entirely covered, and the rail imbedded in

the earth to the top, and the earth well rammed. This timber was
generally quite sound, especially the ties. The sap of some decay-
ed—none, so much so, as to require removal. One of the rails

which appear to have a wind shake when put in, was condemned ;

the first piece removed for the four years and four months, since

laid to the day examined by Mr. Lythgoe. Superintendent of the

road, and myself, on the 10th instant. But it will be proper to

state, that none of these pieces showed that perfect, sound surface,

which the Kyanized wood presented. On the contrary, the ooter

•*ifW
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surfaces were generally craickcd as if burnt aboqt half an inch deep
which was no where discovered on the prepared pieces.

The other mode of preserving timber from rot, has been intro-

duced by Dr. Edward Earle of Philadelphia, formerly of Savannah.
Dr. Earle's process which he has had patented, we will call Earliz-

ing. It is njueh cheaper than Kyan's mode, and, if equally effectu-

al, has everything to recommend it in preference to the other pro-

cess. The cost will not be more than one-quarter or perhaps one-

fifth tfeat of Kyanizing-r-and it is an American invention. These
secure interest and patriotism to our countrymen. We have been
some time in correspondence with this gentleman, endeavoring to

persuade ourselves of the propriety of inviting him to visit this

Stale for the purpose of preparing timber for our road.

The Doctor has presented such evidences as he possesses of the

value of the preparation he uscst—-and, as far as time admits, they
are very satisfactory ; but the experiments have only had about
two years trial. The most important one is the pavement in two
streets in Philadelphia—one prepared with sulphate of copper and
iron, (Dr. P's process,) and the other unprepared. In a report of
the Coinmissioners of the streets, it is stated, that all the prepared
pieces perfectly sound ; but that many of the unprepared, are quite

rotten, requiring to be replaced with new.

The timber in these pavements are of Hemlock, a kind of wood
that rots very soon when exposed to the weather.

A Committee of our Board have this subject under consideration

and are collecting information from abroad. Col. Gadsden, one of
the Committee, is promised the result of experiments making by
the Ordnance department, which we hope soon to bo in posses-

sion of.

If this process would preserve the timber in our road tep years,

Mr. Lythgoe the Superintendent calculates there would be a sav-

ing of over sixty-six thousand dollars in the first five years, beyond
ihe extra labor and materials required to rebuild the road in three

years, usually done in five years. This sixty-six thousand dollars

would more than pay the cost of Earlizing ; and after five years,

the saving in labor and materials would be over forty-five thousand
dollars per year, as long as the timber remains sound.

Could our pinc$ be made indestructible in exposed situations

certainly for ten years, with the prospect of greater durability, at

a rale so cheap, about two dollars and fifty cents per M. board
jneasure, or three cents a cubic foot, our forests would be more
valuable than the iron mines of any country. We say, the pines,

because they can be more readily procured than any other timber,

particularly when great size and length are required ; and when
prepared, would be at a less cost than any other timber used for

build ing-»^for the land or sea service.

We have to congratulate the Company, that the expense account
of each department of our establishmeat, is considerably less than

by the report of last July, and all in better condition for eflTectual
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*-The road acc't less by, '^^'- ^^-^
, .O^v'^^yBx^^ 65,188 09

The Machinery, * ' " ^- ^/^^'^U'^:-^" 12,360 24

Transportation, ^^ ^^ > •

' ^' 'P;'"% . =
-^- - ^

?^ "'''^^'^ ^®

Contingent expense, ''^:,:':''\ :' .^ :::'T^ ''.::-.:^''^-i^y-^
2,407 35

Vr-^'"-'-"'.- ;.;
\ In all,'---

^-^^'--^;^'-'- -••V :^^: 827,470 25
All of which is respectfully submitted by -'^

, T. TUrP'ER, President.

Charlestown July 19, 1841.

IVOTF4.—In the printed report for Julv 1841, statement D the number o" rassenpcrs for

the 1st half 01" 1841, is print, d 13,611 in place of 17.977,— and in the two succeediup r-^porta

f.)r Jan. and July 1842 s attment D the number of pafsengeis for 1841 is printed 30,775 in

place of 33,141. This will explain tl^e difference btiwtea the cr.gu.al report and ihe ta-

Dlea now given.

The Rail Road Westward.—Two of the seven ship loads of

rail road iron required for the completion of the Baltimore and
Ohio Rail Road to Cumberland, have very recently reached this

port. The qtiantity embraced in these two cargoes is upwards of

thirteen hundred tons ; the five cargoes yet to arrive comprise an
aggregate of some twenty seven Iiundred tons—making, with those

just received, an aggregate of over four thousand tons. The rails

are of the heavies and most durable of the kind, and of a form
much approved. A gratifying evidence of the earnestness of the

company to complete the road to Cumberland as speedily as pos-

sible, is shown by the fact that in twenty-four hours after the first

cargo reach the wharf, a portion of it was in the hands of the con-

tractors beyond Hancock, about 130 miles from this city. Since

th.e rails have been sent to the western terminus of the finished

road at the rate of what is equivalent to about a mile of track per

day, and as the entire line to Cumberland is ready for the recep-

tion of the rails, they are in the course of being laid down very

nearly if not quite as fast as they reach their destination. If no
unforeseen occurrence interferes, the important object of opening

the Road for travel and transportation to Cumberland will be

achieved in all the month of October. In anticipation of this event

it will be seen by the annexed paragraph that preparations are be-

ing made on an extensive scale for an active and efficient prosecu-

tion of the enlarged transportation business which will be then car-

ried on between Baltimore and the West.

.. ,. ,• From the Cumberland Civilian, Aiigusi 19. '

. s •

Ware-Houses.—Four extensive brick buildings are now under
construction at the Depot of the Blatimore and Ohio Rail Road, at

Cumberland. They are severally intended for forwarding and
commission merchants, under the following firms:^^Talbot Jones &
Co., Hollyday & Edgerton, Atkinson & Templeman, and Dilly <fc

Edwards. The completion of the road to this point, this fall, is

confidently calculated upon, by which time it is intended to have
these ware houses finished, to accommodate the anticipated trade

which this great work will afford.

The results which have been realized in the few months since

the Railroad has been in operation to Hancock, have been of the
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most gratifying character. The travel to and from the West hai

been doubled, having been attracted to this route by the superior

advantages of comfort and expedition which it presents over others;

and there can be no doubt that when the Road is oncn'to Cumber-
Jand, so that the trip between BaUirnoreaud Whcchn^or Pittsburg

can be easily made in twenty four hours, or probably less, the

question of the course of tiavel between the East and West will

be settled definitively and permanently in favor of this Great Cen^
tral Route : There is no other that can come into competition with

it in any one of the prominent particulars of expedition, comfort or

economy, and it must therefore command the travel between the

Atlantic States and the vast valley of the Mississippi, .;

'.^.

;
Correspondence of the Savannah Georgian.

'
' Lebanon, Cobb County Juj.y*J4,

To the Editor of the Georgian— >

SiR,^jMajor Bulloch has requested me to send you some parties

ulars concerning the mineral resources of this section of country.

My attention was first attracted by the abundance of iron ore \

soon found in Cass county, and to this my remarks wjll now be
confined.

"

J.

The Allatoona hills mark the boundary between the primary
rocks of ihc gold formation and the great limestone formation to

the north west. The situation therefore of this range of hills bor-

dering on granite and calcareous rocks shows at once that veins of
different ores are likely to be found along and near the line of con-
tact of the two rocks ; and in no place have I ever seen this obser-

vation more strongly confirmed. On the north east side of these

hills is the range of the g«>ld veins running north east and south
west, in a bell of country of unascertained width ; while on the

north west side, nearer the limestone, are huge beds of brown hem-
atite iron ore running in the same direction. The extent of these

beds of iron ore, as far as they have come under my observation,

are at least forty miles ; they are seen crossing Sharp Mountain
and Long Swamp creeks, in the northern parts of Cherokee couDi
ty, and thence passing to the south east, cross the Etewah river, in

the neighborhood of the rail road, and so into Paulding county^
and how much further in that direction I know not. At several

points in this range I have carefully examined the beds to ascer-

tain their thickness and the quality of the ore, which is found to

vary very much, Much of it is a rich brown hematite, occurring
in the varitnis forms that ore is well known to lake, stalactical,

mammillary, botryoidal, &c., and this passes into a silicious ore,

and thence to quartz rock, which is the formation comprising the

veins. A grey specular iron ore also occurs, and some which is

volitic, and some micaceous iron ore. The hematite is well known
as the ore which makes both the Salisbury iron and the Juinata

iron, both of which are the most highly esteemed for bar iron of
any metal manufacture in the United States. The varieties of or©

will enable the manufacturer to obtain any quality of iroa desired
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Cither for castings or bar iron, and in some localities there may be
obtained on a single lot, on others the greatest abundance of the

rich hematite, this latter ore 1 have seen in beds that from surface

indications, (that is the whole surface on their oulcross being en-

tirely covered with loose masses of ore along the range of the bed.)

1 am satisfied must be at least one hundred and liliv feet thick :

they pitch at difierent degress of inclination between the qu rtz

rocks, and are beds (not nests or pockets) in that formation of un-

known depth. Where the beds have been uncovered the ore is

wrought by blasting, like an open quarry. This is for one little

furnace near the Etowah, the only furnace in operation in the

Cherokee county.

I have examined the iron mountains of Missouri, have traced out

the bads so boastingly described by Fealherstonhaughas "sufficient

to su|>ply a nation's wants," but can truly say I was much more
struck with the importance of these vast mineral beds, which con-

tain a rich and easy ore to work, situated in a fine farming country

in the immediate neighborhood of a great limestone formation, of
good water power, extensive and almost untouched forests, and
yet on rail roads, and on water communication into the southern

parts of Alabama and Georgia.—The Iron Mountain ore is a very

difficult and refractory ore to work, and though it yield seventy

per ct. of metal it is never found so profitable as a lighter ore like

the hematite yielding from forty to sixty per cent. It is in a bar-

ren country thinly tiuibercd, very rough, ne?.r no water power, and
eighty miles from the Mississippi river. This is in the midst of a

fertile country fast settling up, where the demand for iron is now
great, and rapidly increasing and possessing every facility desirable

lor the profitable manufacture of iron, liitummous coal is found
on the line of the rail road in Tennessee about sixty miles from the

Etowah river. If that prove of a suitable quality for C(»king, it

may some time hence be advantageously transported to the furnaces

but for a long time tocome it will be more profitat)le to use the ti'nber

so abundant near the oar, particularly as the iron made with charcoal

is always of a superior quality to that made with either coke or

anthracite coal. -'K-; '^;
*

' >^ . .

The furnace now fn blast cannot supply the demand for iron^

Much is brought in wagons from the furnaces in North Carolina,

and sold at a price which would afford great profits to the smelter

in Georgta. -.,;. '^v
',;> *i'*.'v':^:\'-v^'^v--.^«--^;:^v^ .^^^

I have thus given you a rough sketch of the advantages this

country promises for carrying on the manufacture of iron on a

large scale ; and so well am I convinced of their importance that

I have determined on that account to remain some time in this

country to aid in developing these resources. The details I have

collected of most advantageous situations. I may at some future

time communicate to one of the scientific Journals for publication,

or make known to individuals able and willing to embark in the

business. In such a cummunication an account of the various oth-

er veins and beds, such as the little veins of Galena (lead ore,) the
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immense beds of sulphate barytes, etc., will find a more proper

place than in the pages of a daily paper.

> With respect, I am vours &;c.

: JAMES T. IIODGE.

The Traffic^ on Railways.—The Railway Magazine, published

in England, gives the following calculation of the last weekly re-

turns of forty railways, 1428 miles in length ; Number of passen-

gers on 25 railways, 329,039, consequently the total for the week
must be about 500,000. The receipts for passengers on 39 rail-

ways, £88,588 12s. Gd. ; ditto for goods on 34 railways, £20,411

3s. 8d.; total, £108,999 15s. lid. This is an average of £70 1-4

per mile per week. The traffic therefore, is certainly at the rate

of about four millions a year, and carrying fifteen milJijns of pas-

sengers.

Perhaps few of our readers know that in the neighboring town
of Franklin, Ten., six steam looms are in active operation, and
about seventeen hundred yards of domestic shirting are turned out

weekhf. This machinery also embraces carding and spinning gear,

so that a bale of cotton put in at one end comes out quickly at the

other converted into a bale of excellent cloth. We are informed

by the enterprising proprietors, Messrs Parks and Campbell, that

the number of spindles now running in Tennessee is estimated at

sixteen thousand.—Rich. Banner.

Interesting to Tobacco Manufactures.—A bill is now before

Parliament containing the following clause:—And be it enacted that

no manufacturer of tobacco shall receive or take into, or have in

his custody or possession any sugar, teracle, molasses or honey,

(except for the necessary and ordinary use of his family, the proof
whereof shall lie on such manufacturer,) nor shall any manufactur-

er of, or retailer of tobacco, receive or take into, or have in his

custody or possession any commings or roots of malt or any ground
or ungr(;und roasted grain, ground or unground chickory, lime,

sand, umbre, ochre, or other earths, sea-weed, ground wood, peat

or other moss, or any leaves or any herbs or plants (not being to-

bacco leaves or plants,) or any syrup, liquid substance, material,

matter or thing to be used or capable of being used as a substitute

fur, or to increase the weight of tobbacco or snuff, on pain of for-

feiting the same and two hundred pounds. :!

Philadelphia, Reading and Pottsville Railroad.—" We un-
derstand that the Engineer sent by the Emperor of Austria to ex-

a.Tiine the various Railroads of the United Stales, has fixed upon
the Philadelphia and Reading Railroad as the best made road in

the Union. The engineers of this road at the various stations are

busily engaged in making drawings of the most important works
on the road, for the use of the Austrian Government, some speci-

mens which we have seen are highly credible to the gentlemen
engaged, and will no doubt be duly appreciated by His Imperial
Highness.
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Philadelphia, July 18, 1842.

The subject to which I beg to call your attention, is railway iron*

which I observe in your tariff bill lately presented to the House of

Representatives it is proposed to charge with $30 per ton duty, be-

ing almost equivalent to its first cost in England ; and if to this be

added the expenses of inspection, export duty from England, the

freight, insurance, merchant's commission, cartage and all other

char^esi independently of the expense of transportation to the line

of railway, will amount to at least 33 per cent more, will make the

cost of the material so high as to interrupt very seriously the im-

portation, and thus interfere most essentially with the further con-

struction of railways in this country, which for the rapid convey-

ance (at all seasons of the year) of intelligence, travellers and mer-

chandize, as well as for the defence of the country, and to secure

domestic quiet, may be considered indispensable, and ought by all

means to be encouraged by the federal government. If however

the manufacturer of railway iron in this country could be effected

within a reasonable time, there might be some inducement for en-

deavoring to encourage the home production of it, but from the

fact that the importation of merchant iron and even pig iron, not-

withstanding the high duties on them, I conclude there is not capi-

tal and skill enough in this country engaged in making them to sup-

ply the demand. This supposition is based on the fact, that for the

last five years the annual average importation of these two articles,

(pig and bar iron) has been about 100,000 tons. But there has

been no edffe railway iron rolled in this country, and it is not rea-

sonable to expect that any will be until the manufacture of these

comparatively raw materials shall be made in sufficient quantity to

shut out their farther importation. The cause of no edge railway

iron being made here, and why none ought to be expected to be

manufactured for some years to come is that it requires more man-

ipulations, more experience, and very much more heavy machinery,

more skill and experience in rolling, and is altogether a more ex-

pensive article than merchant iron, and cannot be made even in

Soutli Wales, under 40 shilHngs per ton, advance over the price of

bar iron, and if our people in Pennsylvania (where iron can be

made cheapest in the United States,) were to attempt it, they could

not succeed in making it at less than 20 to 25 dollars per ton over

the.price of bar iron. The manufacture of flat bar railway iron

with countersunk holes, and united or square ends, has been at-

tempted in this country, but only at 3 establishments in Pennsylva-

nia, which however have not made exceeding 400 or 500 tons. As
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the flat bar railway has been made in this country, I suppose the

manufacture may be extended, and therefore Iwould encourage do-

mestic production, but it being impossible to make edge rail for some

years to come, I propose to allow edge rail of 40 lbs. and upwards

per yard in weight, to be imported free of duty for 6 years, say up

to the 4th of July, 1848, by which time I hope our establishments

will have acquired sufficient extension, as well as capital and skill

to undertake the manufacture of edge rails. To show what I mean

by edge rails, I send you the enclosed sheet containing tracings of

sections of the different patterns of rails in use in the United States

and in Europe. But under this denomination I class all rails that

are rolled and are not flat bars, whether they be after the T pat-

tern, the L pattern, ^ pattern, or the bridge pattern, or any other

pattern that ever has been rolled. My reason for restricting the

minimum weight, to 40 lbs per yard, is that the heavier (within rea-

sonable bounds) the rail, the more perfect the railway will be. Most

of the railways in the Eastern States have iron weighing from fifty

five to sixty five lbs. per yard, and the flat bar is going out of use

wherever the parties are rich enough to replace it with the edge

rail. The use of the fiat bar is most inexpedient, and though less

in the first cost of the railway, ends in being far more costly, as the

expenses of repairs, cost of transportation, and danger of throwing

the trains off the track, renders it in every point of view excessively

inferior to the edge rail. In new and poor districts of com:itry, the

flat bars may be used until by establishing channels of trade, suffi-

cient capital may be accumulated to justify the cost of replacing

them with heavy edge rails. This has been done in several parts

of the country already, and will become universal whenever rail-

way concerns can bear the cost and inconvenience arising from a

change. I might give many other reasons for keeping the duty off

edge rails for a few years longer, but fearing to intrude too much
on your time, I will only mention one other reason and that affects

the interests of the American iron master himself. The principal

expense of making iron in this country arises from transporting

materials to the place of manufacture, and afterwards the manufac-

tured article to market. For example, the iron stone and fuel

(wood) are generally in the same neighborhood, but limestone and

bog ore may be ten, fifteen, or twenty miles off. The furnace for

smelting the ore into pigs is generally many miles distant from the

forge, or rolling mill, for converting them into merchant iron. So,

also the rolling and slitting mills for the manufacture of rails etc.

are usually still more distant from the smelting furnace. Therefore
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until all ttiese establishments or the elements (the fuel, limestone and

iron ore) for the manufacture of iron are concentrated, as they are

in Wales, Staffordshire, Stropshire and other parts of England

—

and also in Scotland, the iron masters (and also the consumers) are

interested to have the importation of Railway Iron continued free

of duty. Besides the construction and use of railways calls for a

very enlarged consumption of iron (every pound of which must be

made by American iron masters,) in making locomotives, tenders,

wheels, axles, spikes, screws and a great many other articles of iron

vrhich are to be furnished exclusively by the home producer. ^

I will not trespass more on your time, but conclude by reiterating

the hope expressed above, viz. : that all edge rails of 40 pounds per

yard and above that weight may continue to be imported free of

duty for six years up to 4th July, 1848.

I am with great respect, •

"
' «"'"*!?

•'
: .'« Your obedient servant, *

'/V' .i-v •; - -; '•'^. -
^. • "^: ^-'- Gerard Ralston, ^

*
' L i' ' • : ^> 'vv - J -^ V Of A.Sf-G. Ralston, 4- Co.

' P. S. The Liverpool and Manchester Railway began with rails

34 lbs. per yard, but through successive changes, going higher and

higher, it now has rails of 70 lb. per yard. The heaviest iron used

on any railway in England, is on the London and Brighton road

which weighs 76 lbs per yard. On the Philadelphia and Columbia

Railroad, the rail imported 10 years ago was only 41 1-2 lbs. per

yard, but recent importations for this road weigh 56 lbs. per yard.

So also on the Philadelphia and Reading Railway, the first rails

did not exceed 42 lb. per yard, but the recent importations weigh

55 lbs. per pard, and this must give place in a few years for rails

of 70 to 75 to accommodate the heavy trade in coal and iron on

that road. If a duty edge rails be imposed, the importation will

cease altogether, or the rail will be rolled lighter and lighter instead

of as experience has taught they should be, heavier and heavier than

they have been. , G. R.
- '»

F<h: tbe American Railroad Journal and Mechanics' Magazine,] . .' • tjl-iJ^Jh.-'fcaJ'.

I
fC WORKIJKO OF £3IGLISH RAILWAYS. .v^.i^L-fi. l^k.iiV

'. We have much pleasure in presenting our readers with the follow-

ing specimens of the working of English railways, as affording

means for useful comparison with those of our own country. They
have been compiled from Herapath's Railway Magazine of 13lh

August, 1842.

- The ** London and Birmingham'* Railway is the great Levia«
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than as a road for travel, as the " Stocklin and Darlington** is for

the passage of tonnage. On the former, for the week ending 6th

Jaly, the total receipts were 103,300. At the present quotation of

£180 for 100 of this stock, the value of these 113 miles of double

track railway, is equal to ihe enormous sum of $J3,I00,000. It

will be observed that the ratio of expenditures to the gross receipts

have been reduced in the last returns to 25 1-4 per cent, and that

as a consequence of the increasing magnitude of their business,

still furt: er economy is expected,

If our post office department is at any further loss as to what is

paid in England, under this head, they can be referred to
..v V

The " London and Birmingham" which receives at the rate of

$637 per mile per annum, for 113 miles.

The 'Birmingham and Derby Junction," which receives at the

rate of $554 per mile per annum for 48 miles.

The highest rate fixed by law of Congress of the United States

is $300 per mile, per annum ; a rate even, much complained of by

the Department, and the necessities of our railways have been used

by it to obtain much lower rates, in many cases not affording a

just remuneration for the services performed. Taking into view

the immense mass of circulation in this country of newspapers,

pamphlets, etc., the size and weight mailed by railway in either

country, is not materially different, as we have been assured by

parties who have looked into the subject.

Our best American Railways are worked quite as cheaply as

those in England, but unable generally to make as good a show of

business, are not as yet in as good credit. In both countries the

improvement is still progressive.

London and Birmingham Railway, opened throughout in 1 839. %
Capital stock, 18,400,000

Loans, 9,730,000

Locomotives, 647,000

Carriages and wagons, 744,000

Total cost for 1 13 miles double track, or

per mile, $261,200 $29,521,000

^Receiptsfor six months, ending 30th June, ] 842,

From Passengers, $1,324,000

" Mail, equal to $637 per mile per an. 30,000

*' Merchandize, parcels, cattle, etc. 582,000 1,942,0D0
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. , .
Disbursementsfor same period.

. V» •

-i

Maintenance of Way.

Kepairs to permanent way, per con- '.

tract for G months, 96,000 . n • *>*

Repairs to bridges, fences, drains, turn

tables, engines, and other salaries, 16,000 112,000 1,942,800

1
'>.^:'''-

V ^^^ ,
Locomotive Power.

Wages to enginemen and firemen, 24,000

Coke fuel, 71,000 [

Repairs to engines and tenders, equal to

5 3-4 per cent on cost, 30,000

Laborers, cleaners, oil, stationary power, 39,000 "*
'^ •

Salaries of superintendent, clerks, etc, 15,000 185,000 •-; '^"^
*

:~. ', ;'"i

.>>^;.;; V^

Transportation Account, '
-

Wages to policemen, coach guards,

&c., gratuities to switchmen, 66,800 :<; -1: ':
r: 'T

J" ^'

Salaries to various clerks, 14,600 .;. . Ur.r-:- <i -..jIj

Salaries of Secretary, office rent, trav- ^hir^ ' «'/
''*

elling expenses, etc. 32,000 • :^'. l ? /n!- 's v it f^

Repairs to carriages and wagons equal ' r V*! li.uiviii! O'ij

to 6 1-2 per cent on cost 48,800 i • vi • ^v-V^-'':

Compensation for damages, oil, signals, -a-. ; A * i -/^Muvv:^

clothing, etc. * •
;

.- \^ 10,400 iv/'ii- U^ •/ ?';*»??;

Gas at stations, :,;•;: v:^ E 5,300 -jir^:-,. \*'^;^^-/:^'0-

Carriage and wagon grease, stationary io,v;.jiif ^-.i <^'

waste, etc, . - . .,,12,200 190,100 .•^sijk<»-

.
487,900 . -

' * ' "'
•

'
'"'-' Charges Extraordinary. * 'TH ,

- ;^ v.

Mileage duty to government, 4 3-4 per •, 'y -
'""'',*

cent on receipts from passengers, 106,400 |
'^''^

i^

Parish rates 43,000 ;^f
*'—

'"^^^^

Reserved fund for depreciation of loco-
-
:-.-

motive and carriage stock, 71,600 221,600 709,500

- . '^K-j--s-:^[-'-\ :.^,, '.-,:-•...:,,,'. $1,282,500

V . v.-i-fev ».^i^^» Interest Account, uvv>c^iA^yv .

Interest on loans for six months, :..,••, . ;,kT^»^;; * 255,500

.»^:.: H-;w -•- ^. .- -, ipi,.i£.iwio.t;ir:

JJividend Account.

Half yearly dividend declared on capital of 5 per cent, $977,000

^'#'. . k. '



* '" Remarks of the Chairmanfrom the Report. ' '

" The increase of nett profit for these six months, as compared

with the corresponding half year of 1841 will be found to be

$128,700. ci^^'V v.:-,lV.^V-- ..";;::..-. :"'-. .^- :..:.:

And the most pleasing feature of this increase is, that it chiefly

results from a progressive decrease in the charges on the company

revenue, and particularly in that portion, which immediately at-

taches to the working of the traffic, and which, as appears from the

June half yearly statement has been successively reduced from

34 3-4 per cent, to 29 1-2 per cent, and lastly to 25 1-4 per cent on

gross receipts. ..

In travelling this year from John o' Groats to the Lands End, I

heard nothing but commendations, nothing but uniform praise of

the London and Birmingham. Long may we continue to go on

in this progressive state."

Birmingham and Derby Junction Railway, opened throughout in

* -'
'

-^ -^ 1842. ;; fV'-'-^'^^
'-' '-' •

Capital stock
v

-^^ ^''ivfv^^^^iV 83,903,000

Loans, ^^ ^^^^^^^^^

/ : :
^^ 1,268,000

Locomotives, '1 ' '^ • * ^- -; \ >;-^ :;;.': .
^ 166,500

Carriages and Wagons, ;.%
'

; - :^.^-v:,. V^^ 230,000

:,••*'

Total cost of 48 miles of double track 8116,000 per mile, $5,567,500

Receipts for six months, ending June 30th, 1842.

From Passengers, 83,400

" Mail, equal to 8554 per mile, per annum, 13,300

" Merchandize, parcels, cattle, etc. 51,900 148,600

Disbursementsfor same period.

^
"'•

; ^ Maintenance of Way. y^^'^-''.-.-.:^,':--'---^- '

Per contract for 6 months, ^^V-' 18,800 .

jj_ Locomotive Power, v; C: :^ v

Wages and salaries, ;, .^ :
v.^^^^:^.^^: .;^:;^ l-^r <

Fuel, coke, /-A^C-r^ 10,400 .I:,^.

Repairs of engines, etc. eqnal to 6 per cent

on cost, 9,500 28,700 ;

Transportation Account. •,

Salaries and wages, 17,000

Depairs to coaches and wagons, equal to ' '
:

3 1-4 per cent on cost, 7,300

Advertising, insurance, damages, clothing, 'T-::-:':i.l- :'^;i::2-

''

^ travelling expenses, etc. _•
'" ^' '^

.

'
C •.X-f-
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'fi

Remarks of the Chairmanfrom the Report. '

*^ ' "'''

" This line has been open throughout but eleven weeks, and from

the result we may anlicipaie a period of prosperity. The expen-

ses thus early of working this line have been only about 41 per

cent, which is a gratifying circumstance, because it is allowed that

on an average receipt of '^l,bOO per week, the average expenses

should be 82,500, or about 33 per cent« '

[.,

'
'

t I consider that we shall very soon have a goods frajffic, and while

at present we fire every day seven engines, I think with the same

extent of power, we might carry goods affording an increased re-

ceptof $1500 to 2000 per week without any additional expense."

i^'X

<=4v

REPORT OP THE SOUTH CAROLINA CANAL AND RAILROAD COMPANY,^

To the Stockholders of the South Carolina Canal and Railroad Com-

fany

:

n accordance with the general usage of this company, a state-

ment of its affairs are herewith presented, showing the business,

and receipts, and expenditures for the six months, ending 31st.

December, 1841 ; by which it appears the gross income has

been $163,748 83
And the expanditure for repairs and improvements. 119,675 89

- - >"

Leaving anett income of
'

§44,072 94
Nearly the rate of 4^ per cent, per annum

—

Showing a gain over the corresponding months of the year pre-

vious, of V. .-A ,, V 811,517 13

Viz.: in increased receipts, av'; ;^;-^ 3,849 80
_^

And in less expenditures,
. vj; / '^'^^'^ ^^ ^I'^'-^-'f]

The most remarkable saving in the ordinary expenses, is in the

article of oil—and has been produced by the use of palm oil and
tallow, instead of limpid oils.

The cost in the last year of this item, has been less than the ave-

rage of the five preceding years, $3,234 93
The average cost of oil and tallow for 1836,

^

; *37, '38, '39 and '40, per year, is 5,769 90 ' ' *' ^

. And for 1841 only, 2,534 97
'

The saving in wood for fuel, in each of the last two years, has
• been greater than that of oil for the last year, though not so much

:e in proportion to the whole amount used. ' .; ,_

The average cost of wood, for the years 1836, '37, *38 and *39,

was, per year, $15,253 83
h In 1840, $10,957 54, saving 4,296 29
^ " 1841, 9,949 29,

« 5,304 54
*

'v ii
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As the cost of these items have been reduced without any great

decline in the price of eillier, it will be proper to explain how the

result has been ejected. ^^ ^ --.^^ + *:< ; '
;

'

•

'^'^
•

After several years trial of palm oil, with good effect, the hardest

tallow has been substituted for oil, on ail the journals where boxes

are fitted to receive it—Boxes are required under the journals as

well as over thern, and both must be crowded full of firm tallow, so

as to exclude the air.

The rust of the iron incorporates with the tallow, and forms a

preparation equal to plumbago, in which the journals literally float,

and prevents any contract of the metals—consequently no heat is

produced, no wear of the journal of steel, or the bearing of chilled

cast-iron, and scarcely any consumption of the tallow, where the

boxes and bearings are properly fitted.

The chilled bearings must be cast at least l-8ih of an inch larger

in diameter, than the journal, to admit the tallow between them on
the sides of the latlci*.

When the frames of all our cars and engines arc fitted with cJiills

and bottom cups or boxes, there will be a further saving. The
change of steel for iron journals, and cast iron chilled bearings for

brass, is made as fast as practicable, and has been in progress over

three years. In proof of what we have stated above, the follovf-

ing fact is presented. ''

. On the loth, 17th and ISth of July last, the boxes of all the cars

in the passenger trains, say ten cars on 8 wheels,—were su[)plied

with lallovv in the manner above slated, reouirinjr about three

fourths of a pound to each journal, or in all sixty pounds—and they

are now ail in the same order—though not more than half the same
quantity has since befn added, say tliirty pounds, or ninety pounds
in all for six months ; each having periormed about the average
run of one hundred miles per day, for the whole time, without the

least perceptible wear of either journal or bearing. The same can
be said in tiie use of paimoil,for over three years past; but the

expense of the oil is much greater than tiio tallow.

The saving in the cost of wood, for fuel, has been in contractirg

for it, cut in lengths proper for use, and corded by men in the cm-
ploy of the company : thus obtaining better measure—and the in-

creased speed of the trains, keep them out a less time, and a less

quantity is supplied to the fuinace ; it having been found that the

practice of filling the furnace with wood, did not answer so well

as feeding more lightly, making a freer fire, and consequently a less

consumption of fuel. One thousand dollars of tiie cost of wood
in the last year, has been saved by the application of locomotive
power for stationary, at the Plane. >''*;•' '"^'.'v.* iiir^t

The timber account, for the last two years, has been reduced
each year, about ten thousand dollars below the cost of previous

years—as less lias been required, since the road has been so much
improved by a firm embankmeni, and new iron.

It is believed, however, that a greater reduction in the cost of
this article is to be obtained by mineralizing it with a preparation
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recommenrlccl by Doctor E hvard Earle, of Philadelphia, and men-
tioned in our last report—sailed E irlhinj;. If fiie expense does
not exceed his caiculation, say 2 and a half to 3 cents per cubic

iooi. or if even four cents, the timber may be put into the road at

no increase on the present cost ; as an inferior timber of small trees,

embracing the sap, as well as the hearts of the wood, would answer
equally well, and ba obtained at a price, which with the prepara-
tion, would not exceed the present ci>>it of heart timber ; and if the

durability is only doubled, the saving in material and labor, would
be fully 830,001) p r year. -,:.-. ::-.^-:^^'zy ;^^::^/-im :ii^-..

It is believed tiiut timber made of pine sapT:ng3, wnuM receive

the mineral better, and be equally serviceable, and as durable as the

timber entirely from the heart of the tree ; so, with any confidence

in this process, it would be criminal to neglect it—especially as a

test has been made in the wooden pavements of Philadelphia, which
have been in use two years and a half, and a recent examination,

reports the timber, Earlizod in these pavcmsnfs, perfectly sound,

while that unprepared of t!\o same kind of timber, (Hemlock) is

quite rotten, x-^ '•'
: v \' ^'^

We have commenced this process, in a small way, in timber fift

be used for revolving sections, and iu'n out gates, etc., the durabil

ity of which is of more imp jrtancce than the main track, and in

such places can be better kept in view, as an ex[)eriment.

After bjtter ascertaining the actual expense, it is hoped that it

will warrant a continuance of the work, till the whole road is re-

newed with mineralized titnber.

The machinery account has been greatly reduced ; (except $7,-

333 worth of chilled wheels and axles,) the account for the

last twelve months is verv small, not half the average of former
years. The macliinery that was formerly charged, 's now produc-

ed in the workshops of old materials as well as new—by this the

workshop wages are gradually increased, although not in proportion

to the reduction in the amount of machinery—liaving the satisfac-

tion of making, in our own shops, with our own men, nearly every
article of machinery which we formerly imported.

The Master of Machinery has been very successful in casting

chilled wheels—has about thirty pair made, and some of which
have been in use long enough to prove them equal to any that have
been ordered from other works. Having arrived at this fact, we
shall go on with confidence, and endeavor to supply ourselves with

^ new wheels as fast as they may be required, for the future.
- The company is much indebted to the aid of such of the officers

; and men, who are exerting themselves to reduce the expenses in

, every department—and it must be a great satisfaction to those, who
"-. are thus engaged, to reflect, that they are saving to the company,
'- more in this way, than double the pay they receive for their ser-

;. vices—and although the business of the road does not yet yield an
adequate return to the stockholders, for their investments, it is be-

-lieved that with a steady perseverance in theeconomy of its affairs,

tii will soon do so.
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The interest, on the amounts borrowed, from time to time, from

the Louisville, Cincinnati and Charleston Railroad Company, lo

complete the improvements of this road, amounting to 837,809 70,

has been lately calculated, and placed to the credit of that company
and charged to construction and outfit. It is expected the present

year will enable this company to pay this, as well as the balance of

principal due, amounting in all to $57,388 56, after which, the nett

income will be paid over in dividends, instead of the liquidation of

debt.

The larger receipts of 1839 and 1840, over other years, as shown
in comparative statement (D) is accounted for, by the higher rate

of tolls in those two years. .'r... ,., : . : Ui 'v

We also present a paper, showing the cost of each item of ex-

penditure, for each half year, from 1835 to date. The summing
up of which, will show a gradual decrease in the total expenditure

for the last five half years—and for the last year, $132,000 below
the average of 1837, '38, and '39, being about

,
;, j

$376,000
And that of the year 1841,

'

244,000

This calculation does not embrace the amount paid for embank-
ment, rail iron, or land, but includes all other improvements now
covered by current expenses. It is proper to state, however, that

in the three years mentioned above, the railroad was literally re-

built.

A further reduction of the expenses is expected, provided there

is no increase of business to prevent it, which would be more de-

sirable. The proposed reductions are in the timber, by mineraliz

ing it—and in the machinery, by making all at home, instead of im-

porting it, to which we are fast approaching.

The difliculty of apportioning the machinery, to an uncertain

amount of business to be done, with a liability of having a supera-

bundance of power, and consequently, a waste of capital, must be

apparent to all who have considered the subject. This is explained

in a correspondence with Col. Gadsden, President of the L. C. and
C. R. R. Company, and is as follows : ;v , ,^„,>

- Office of the L.C and C. R.R. Company.

Charleston, October 23, IQ41.

To T. TuppER, Esq., President, &c.
Dear Sir

:

—I have been under the impression, that the motive
power, burden and passenger cars, belonging to the S. C. C. and
R. R. Company, with the ability of the work and carpenter's shops,

to keep them in repairs, and to increaso them if necesary, would
be, or could be made equal to the business and travel on that road,

as well as on the L. C. and C. R. Road. As the latter progresses,

and new sections are opened, increased facilities for transportation

will be required, and pursuing the plan which has been adopted, of
devolving on the S. C. C. and R. R. Company, the furnishing of
the power, and the managing of the transportation on the road to

Columbia, from Branchville, it becomes necessary to ascertain from
you, whether there will be any difficulty in the accomplishment of

^
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this object, so that the subject may be submitted, if necessary, to

the Board, and provision he ncule accordingly. 1 am more thaii

ever satisfied, that after the road crosses the Congaree, and a depot

is opened on the north of that river, that the freight business, even
this season, will be considerably enhanced ; and the progress of the

road, and its near approach to Columbia, even if not completed to

that point, will devolve on us all the spring travel and transporta-

tion of that city. It is important, therefore, that arrangements be
made in advance, so that our roads be found fully equal to all that

may be offered. Respectfully,
:.""

-v - V Your obedient servant,

C : ; James Gadsden, President.

Uvi> .v.iv.:. .,v ^ ;,; Q^^^ ^j ^^g ^ Q ^^^ ^ Yi R. Company.

Charleston, October 28, 1841.

To Col, James Gadsden, President. '.,:' ^'^
'"\'r::'f^'^--

-''

Dear Sir,—On my return from the country, Monday, the 25th
inst., I met your favor of ",^3, making inquiry respecting the ability

of this company to do all the transportation on this road, and on
the L. C. and C. Railroad, as the latter progresses, and new sec-

tions are opened, increased facilities would be required, etc. I

have felt much anxiety on this subject, for months past, as in for-

mer years, when the time approaches for the winter business; not

for want of ability to provide power, but the difficulty of propor-

tioning the supply to the uncertain demand for it. Last fall the

power was more than required all the season. The year before,

was deficient with press of business for one month only, when the

income from that month was over $05,000, and thirteen engines

only were employed in all that month. Now, as the business of
that month was much greater than any, before or since, and about
double that of ordinary business months, it might be supposed, an
equal provision of power would be sufficient for the business of
the present winter. But instead of thirteen engines, the number
used in November 1839, Mr. Ross informs me, he has in running
order, fifteen engines, and three that will be out in about three

weeks, and three more in February next, and three others rebuild-

ing, probably in all next year.

With the cars now in order, and those that are finishing daily,

we hope to be able to perform, as much as has been done, in any
former season—and probably more should the business increase, as

we hope it will.

^ I have sometime past requested Mr. Ross and Mr. Hacker, to

^employ all the hands they could to advantage, in our own shops,

and procure the aid of other establishments, if necessary, to keep
on the road, all the machinery, that might be required. We are

casting and importing wheels and mounting cars, as fast as the

wheels are ready, so that should the produce press upon us at anv
tirioe, by stispending the transportation of materials for the L. Ci*
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and C. R. R. Company, for a little time, T have no doubt, we may
l>3 able to keep the stations clear of cotton, or nearly so.

' ^ ,

-' Very respectfully, ^

V .

•"

. .. r,
Your obedient servant, ."

T. Tvvvv:.^., President.
'

The connexion between the L. C. and C. R. R. Company and
this, will be better understood, by reference to a letter from Col.

Gadsden, the President of that company, with the reply, which are

annexed, turning over to the officers of ib.is road the Columl)ia

branch as fast as com|)Ifcted and received from the contractors for

transportation and repairs, of which a strict account is to be kept,

and that company charged and credited, as the case may be.

Extract from a letter of the President <f the L. C. and C. R. R.
Compani/, to the President of the S. C. C. and R, R. Company, and
dated 'ZAth November, J 841.

" By a resolution of the Direction of this company, the preser-

vation of the track, and the furnishing the necessary motive power,
burden and passenger cars, etc., together with the direction and
managemeni of the transportation on the sections of the road, be-

tween Branchville and Columbia, has for the present, been devolved

on the officers of the S. C. C. and R. R. Company. Yoti will be
good enough, therefore; to assume the duties, and give the necessa-

I'y instruction for carrying the same into effect. As previously ad-

vised, the road has been opened for freight and passage as far as

Lewisville. As the contractors are bound to keep that portion be-

tween Orangeburg and Lewisville in repair, for three months from
the 5th of October last, your attention will for the pvesent, only
have to be directed to Orangeburg."

Extract of a letter dated on the 29th Nov. ]8il, from the Presideni

of the S. C. C. 4" R. R. Company, to the President of the L. C. ^
C. R. R. Company, in reply to theforegoing extract.

"Your letter of the 24th inst., duly received, turning over to the

officers of this conipany the keeping up, and the transportation

upon the Columbia branch road, so far as opened and received

from the contractors. I have extended the order in conformity,

and will do all in my power, to comply with the wishes of the L. C.

and C. R. R. C, in the extra duties required of me, in common
with those on the main stem of our road to Hamburg."

It is about time that those interested in t' ese companies, should

look to see on what ground they are standing, to know the value

of the respective charters—to preserve that which is good, and re-

ject that which is worthless. That the business of the two compa-
nies may be so arranged as to be conducted by one board and one
set of officers, as required by the stochholders of thai company at

its last mectitig.

^_ Having by authority of the board, attended a meeting of dele-

gates, from the several railroads in the United States, by invitation

of the Post Master General, on the 1st. of January, 1842, at Wa»h-
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ingtnn, where they received a commiinicafion from that officer, re-

specting the difficuhy of regulating the mail connexions at different

points—not having the power to contnd the hours o^ arrival and
departure of the cars on the several raihoads.

A committee of six was appointed to reply, in behalf of the

convention, to this communication, and the following meujbers ap«

pointed on the committee—Louis McLane, of Maryland, Chair-

man ; Dr. Shepherd, c)f Virginia ; Gov. Dudley, of North Caroli-

na; J. P King, of Georgia ; R. L. Stevens, of New York, and
George Bliss, of Massachusetts.

It was proposed, that the members of the convention, send to

the chairman, any facts they might deem proper, to be in the reph*,

to be used or not by the committee.—The following is the commu-
nication by this company

:

X"-i'

>>*>;> Office of the S. C C. ^' /?. R. Company,^.
Charleston, January S, 144:2,'

My Diar Sir,—Enclossd, are snmo facts connected with our es-

tablishment, which will show how much we are disposed to take

advantage of the department, or on the contrary, how much we
have suffered by our connexion with it. I am sorry to say my ex-

perience teaches me, that any thing given to the public is sel-

dom acknowedged, and only increases the demand for something
further.

With full recollection of the last clause of the resolution, which
induces this communication, (the right to reject it) .^.j., >

I am, with great respect.

Your obedient servant,

T. TuppEO^*;

vTo the Hon. Lons McLane, -^^ J

CJiairman Committee R. R. Committee, , "C*

Baltimore, Md,

Offcc of tlie S. C. C. 4* R- R' Company.-

Route 2214.

Before the great niiail was conveyed upon this route, a six days
service, per week, in winter, and three days service in summer,
with a speed of 10 to 12 miles an hour, was only required. Then
freight could be taken with the mail and passengers, ex2eeding in

amount tour times that now received for the mail, which cannot
now be done and performed in contract time.

By such an arrangement, particularly in summer, a freight train

could be saved, and all the year the Sunday servi<:e avoided ; the

cost of which approaching nearly one seventh part of the whole
expense of the company, say $240,000 making 834. 285, or at least

the full amount received for transporting the mail, 827,(500.

The facilities given to business, by the establishmentof railroads,

letters and papers have been much increased—say three fold, since

the contracts were first made, and no additional pay to the compa-
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nies, when, if continued in stage coaches, a correspondflfngfy in-

creased pay would have been incurred.

On this road, an engine at ten miles an hour, would carry freight

with the mail and passengers, amounting to at least one hundred and

fifty dollars each way, and frequently d(»uble this sum westward

—

when the same engine, with the mail at twenty miles an hour, now
required, conveys no freight, and only receives each way, thirty

seven dollars for the mail, a clear loss of one hundred and thirteen

dollars per trip, or, two hundred and twenty six dollars per day

—

Making in a year, a certain loss of eighty one thousand three hun-

dred and ninety dollars, by the speed necessary to carry the mail

in contract time. '. "

In the event of a war, this company will be found ready to

make further sacrifices, to serve our country, and for a moderate pay
transport men and munitions of war, in preference of all other
business. ^ ', ' By order of the Board, 1 ^

Tristkam Tupper, President.

CJiarleston, Jan. 8, 1842.

REPORT OF THE SOUTH CAROLINA CANAL AND RAILROAD COMPANY,
'.

w
, FOR JULY, 1842.

. : •|r''..i;.iO';n?.';

To the Stockholders of the South Carolina Canal and Rail Road
Company

:

. In conformity with a rule of this company, and the general

usage, we herewith present the semi-annual accounts of the Secre-

tary and Treasurer, from the 1st January to the 30th June, 1842,

both included ; showing the whole income, for these six months to

be $167,156 39
And the expenditure for the same lime, 115,057 40

851,498 99
Being over the rate of 5 per cent, on the capital of 82,000,000,

and 817,250 42 more than the nett income of the first half of last

year

—

--.,. . ,. , - ,

By increased receipts, ' _ §8,164 27 ; 7^-'
And by decreased expenditure, G,»l«6 15 *•'- •'^''

Had the improvements in the mad, machinery, and buildings

with the increased amount of materials on hand, in the last three

years, been paid for by the increase of capital, as is the prac-

tice of other companies wishing to make a good showing, the nett

income of each half year would have been fifteen to tvenly thou-

sand dollars more than has been represented by odr accounts, as it

is, the property of the company has been improved and shoold

have a relative increased value to the stockholders, as in this way,
the nominal capital is less than the actual amount invested in it.

For the wwuii^ half-year, the expenditure may be mock reduced
from the hat, if the business shoold not be modi iocreased, a» thr
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improved state of the road and other property of the company,
with the ability of the shops to turn oat any new work that may
be required, a less outlay will be called for. The machinery is now
in belter orderthan ever before, as will appear by the return of the

Master of Machinery. There are seventeen engines and tenders,

in good order, and seven others building, re-building or repairing.

These, with the cars, many of which have been supplied with
wheels from our own shops, will be equal to transporting a larger

amount of goods and produce than on any previous year.

The wheels that have been cast in the foundery of the company,
in the last twelve months, and have been fairly tried under the en-

gines, tenders, freight and passage cart, in all about one hundred
pair, have proved better than any before used on the road, and are

substituted for the cast iron wheels with wrought iron tire. These
cast iron wheels with the steeled journals and chilled iron boxes, all

made in our shops, will result in a saving of eight or ten thousand
dollars per y€ar. Tallow in the place of oil is also working well.

Nearly all the journals are supplied with it, and in all the year the

advantage of the change will be further seen, as a small quantity
will be required to replenish the boxes when once filled.

In the road department, some progress has been made in the pre-

paration of timber, with the sulphate of iron and copper, as will be
seen by the report of the superintendant of the road. About 100,-

000 lineal feet ol rail timber have been contracted for at 2 1-2

cents per foot, being about half the average price usually paid.

About 50,000 feet have been delivered, and 12,000 feet have under-
gone the process of Earlizing in tanks prepared at the 58th mile,

and 5,000 feet have been put in the road, 2,000 of which was u«ed
to renew the turnout on the 8th mile about the middle of April

last. This timber is obtained at a reduced price, as the sap is em-
braced in the square of t' e piece and consequently taking a much
less tree than when the heart only is retained.

The advantage of this process will be felt at once in the lower
price at which the timber is contracted for, and should it only last

as long as ordinary timber, no expense will have been incurred, as

the difference in the price of the timber will pay the expense of
preparation.

The timber prepared four years ago with corrosive sublimate, is

still soand, the sap of which has already shown a durability ofdou-
ble that of unprepared wood, and, from all appearance, will be
sound when the unprepared is so rotten that it cannot be separated
froin the earth in which it is buried.

a The state of the land of the company, as far as there is any dif-

ficulty connected with it, is explained by CapU Robertson. Land
Agent, in his report marked (3.) There are some points in this,

that require attention This repcMt will give the company some
idea «^tbe importance of the office, and enable them to determine
wlietber it shall be continued or not

—

at any rate, it woold seeis,

tint as the whole o{ the year cannot be ea4>loyed, the pay miglrt be
if Um oAee is imH aboUied.
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nies, when, if continued in stage coaches, a correspondingly in-

creased pay would have been incurred.

On this road, an engine at ten miles an hour, would carry freight

with the mail and passengers, amounting to at least one hundred uud
Jijty dollars each way, and frequently double this sum westward

—

when the same engine, with ihe mail at twenty miles an hour, now
required, conveys no freight, and only receives each way. thirty

seven dollars for the mail, a clear loss of one hundred and thirteen

dollars per trip, or, two hundred and twenty six dollars per day

—

Making in a year, a certain loss of eip;hty one thousand three hun-

dred and ninety dollars, by the speed necessary to carry the mail

in contract time.

In the event of a war, this company will be found ready to

make further sacrifices, to serve our country, and for a moderate pay
transport men and munitions of war, in preference of all other

business. By order of the Board,
Tristram Tupper, President.

Charleston, Jan. 8, 1842.

T-;.u,

REPORT OF THE SOUTH CAROLINA CANAL AND RAILROAD COMPANY,
FOR JULY, 1842.

i v| I,-—

To the Stockholders of the South Carolina Canal and Rail Road
Company :

In conformity with a rule of this company, and the general

usage, we herewith present the semi-annual accounts of the Secre-

tary and Treasurer, from the 1st January to the 30th June, 1842,

both included ; showing the whole income, for these 'six months to

be $107,156 39
And the expenditure for the same time, 115,057 40

$51,498 99
Being over the rate of 5 per cent, on the capital of $2,000,000,

and $17,250 42 more than the nctt income of the first half of last

year

—

By increased receipts, $8,164 27
And by decreased expenditure, 0,080 15

Had the improvements in the road, machinery, and buildings,

with the increased amount of materials on hand, in the last three

years, been paid for by the increase of capital, as is the prac-

tice of other companies wishing to make a good showing, the nett

income of each half year would have been fifteen to twenty thou-

sand dollars more than has been represented by oiJr accounts, as it

is, the property of the company has been improved and should

have a relative increased value to the stockholders, as in this way,
the nominal capital is less than the actual amount invested in it.

For the ensuing half-year, the expenditure may be much reduced
from the last, if the business should not be much increased, as the
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improved state of the road and other property of the company,
with the abihty of the shops to turn out any new work that may
be required, a less outlay will be called for. The machinery is now
in belter orderthan ever before, as will appear by the return of the

Master of Machinery. There are seventeen engines and tenders,

in good order, and seven others building, re-building or repairing.

These, with the cars, many of which have been supplied with

wheels from our own shops, will be equal to transporting a larger

amount of goods and produce than on any previous year.

The wheels that have been cast in the foundery of the company,
in the last twelve months, and have been fairly tried under the en-

gines, tenders, freight and passage cart, in all about one hundred
pair, have proved better than any before used on the road, and are

substituted for the cast iron wheels with wrought iron tire. These
cast iron wheels with the steeled journals and chilled iron boxes, all

made in our shops, wilLiesult in a saving of eight or ten thousand

dollars per year. Tallow in the place of oil is also working well.

Nearly all the journals are supplied with it, and in all the year the

advantage of the change will be further seen, as a small quantity

will be required to replenish the boxes when once filled.

In the road department, some progress has been made in the pre-

paration of limber, with the sulphate of iron and copper, as will be
seen by the report of the superinlendant of the road. About 100,-

000 lineal feet oi rail timber have been contracted for at 2 1-2

cents per foot, being about half the average price usually paid.

About 50,000 feet have been delivered, and i 2,000 feet have under-
gone the process of Earlizing in tanks prepared at the 58th mile,

and 5,000 feet have been put in the road, 2,000 of which was used
to renew the turnout on the 8th mile about the middle of April

last. This timber is obtained at a reduced price, as the sap is em-
braced in the square of t' e piece and consequently taking a much
less tree than when the heart only is retained.

The advantage of this process will be felt at once in the lower
price at which the timber is contracted for, and should it only last

as long as ordinary timber, no expense will have been incurred, as

the difference in the price of the timber will pay the expense of
preparation.

The timber prepared four years ago with corrosive sublimate, is

still sound, ihe sap of which has alieady shown a durability ofdou-
ble that of unprepared wood, and, from all appearance, w^ill be
sound when the unprepared is so rotten that it cannot be separated
from the earth in which it is buried.

The state of the land of the company, as far as there is any dif-

ficulty connected with it, is explained by Capt. Robertson. Land
Agent, in his report marked (3.) There are some points in this,

that require attention This report will give the company some
idea of the importance of the office, and enable them to determine
"whether it shall be continued or not—at any rate, it would seem,
that as the whole of the year cannot be employed, the pay might be
reduced, if the oflice is not abolished.* ^ - -v ,-:;->« ,, ... .,,.;, .,

, -^ 2a / -V .-: -:; /l.,Vr.r.\

\
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An increase in the cost of wood for fuel will be perceived over
that of the last year. This is produced by the increased trips on
the Columbia road, and the higher price paid for it on that line.

The cost of ihe wood for that branch will be more than one third

of the whole, from the fact stated above. Deducting that used on
the branch, would exhibit a further reduction in the cost for the

main stem of the road than that shown in our last report.

The wages of negroes will be further reduced, and will be more
felt in the next year's account; already, however, some are hired

at from nine to ten dollars, giving rations only, and deducting sick

runaway time, as in all former contracts.

The arrangements for business are now so complete, that if no
farther movement is made in the reduction of rates, the current

half year will, no doubt, on both roads, furnish a nett income of
not far from $100,000.
The number of passengers that have passed on the main stem of

our road the last six months, are only 20 per cent, less than in the

corrc's[)onding months of the year 1839, but at the higher rate then

charged, our receipts were §107,933 against $05,866 this year

—

over 6 per cent.

The Columbia branch road having been extended to Columbia,
though not quite completed, was opened for passengers and freight

on the first of July instant.

The transportation upon, and the keeping in repair, of that road,

as fast as turned over by the contractors, was assigned to the offi-

cers of this company by the order of Col. Gadsden, President of
•the L. C & C. R. R. Company, in November last, and these duties

have been attended to by Mr. Lythgoe and myself, in common
with the same duties on the main road. It is now found, that the

expenses of both roads have not exceeded $125, 000 for the last six

months, being the lowest amount ever suggested by the most rigid

economist, and if there be no increase of business to demand a
great outlay, can be further reduced after the Columbia road is fully

in order, now made otherwise by the washing and sinking of the

embankment and the giving way of some of the culverts, caused by
heavy rains.

The supcrintendant has taken the floating gang from this road,

and hired others, in all about forty hands, to make these repairs,

an d when done, if no further effects of storms, the force can be

much reduced. The police of that road is not fully organized, but

will be so, as soon as all parts of it are turned over by the track-

layers.

It is believed, that no increased power or cars will be required

to do the business on that road, as the transportation of the iron

and timber, while building, was equal to the ordinary traffic which
will be offered on it when the road is in full operation. To pro-

vide, however, for a press of cotton in the fall, eighteen platform

cars are building, which, with twelve of the same already made,
will make three trains that will carry 500 bales each. These alone

would take to market more than has ever before been brought in,

for any extent of time, from all points on the Hamburg line.
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The receipts of the Columbia road, for the six months, ending

30th June, were,

For Freight and Passengers, :

•

. $12,050 98

; The expenses charged, '
. \ 7,5*20 43

v — :>• r •• Nett receipts, 84,530 55

The average distance passed over in the six montlis was about

forty miles. But as passengers are now landed in Columbia in

about eight hours from Charleston, and the freight in about twelve

hours, it is believed that a large proportion of the business hereto-

fore carried through other channels, will now be diverted to the

railroad. :-'"t.V'^- - ,'-';v\; ,.\.;;- :,:;;, .,.•:. -.•. .^-.^ ;•->•: •;-
- Respectfully submitted.

T. TuppER, President.

Cluirlestonj Juli/ 20th, 1842. '

MR. VIGNOLES' LECTURES ON CIVIL ENGINEERINO.rt ^^ ' '
'

Lecture 10.

—

On the upper works of railways.—This lecture was
on the upper works of railways, which terra, the Professor stated,

was intended to comprehend everything above the bed or forma-
tion level of the roadway—viz., the gravel, broken stone, or other

road material, technically called the " ballasting ;'' the stone blocks
or wooden cross sleepers, laid thereon ; the chairs and rails, and
their fastenings, as attached to the stone or timber supports ; and
the boxing or filling up of the road material around these supports,

when the railway is finally laid to the proper gauge, range, and
level—the whole of the materials and adjustment forming the "up-
per works"—an expression borrowed from the German oherwerke.

The depth from the road-bed to the level of the rails, of all these

parts, as permanently laid together, is seldom less than two feet,

when a good way is to be insured ; the principle to be observed
being to have the ballasting of such a material and nature that wat-
er will percolate freely through, as clean gravel, cinders, quarry
rubbish, coarse sand, etc. The word " ballast" is a northern pro-

vincial term. Some of the first railways were introduced into the

vicinity of Newcastle-upon-Tyne, Shields, and the neighboring coal

shipping ports, and in being found necessary to have a bed or layer

of some material, to receive the railway track, the same not to be
retentive of water, the gravel brought by the colliers from London
as ballast, and accumulated in hills or spoil-banks near the side of
the harbours,was found to answer the purpose very well ; the ex-

pression has since become common for whatever other material

was similarly used for laying railroads. Mr. Vignoles observed
that a great number of other technical words now in common use,

when treating on railway works, were provincial terms, chiefly from
the north of England. When the bottom of cuttings, or top of
embankments, are of soft material, it was recommended to make a
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kind of pavement or hard layer, on the forming level, below the

ballast. On embankments, until the became well consolidated, this

pavement would not perhaps he conveniently put in ; still means
should be contrived to carry oft' the water quickly from the surface

and the Professor insisted much on the free introduction of blind,

or French drains, of brokon stone, among or under the ballast, con-

nected with the open side drains, which should never be omitted in

cuttings ; on embankments these cross rubble drains should go free

of the road-bed, with water channels down the slopes, of sods, or

more substantially formed if needful.

The bed of the railway having been prepared on the above prin-

ciples, next came the consideration of the railway itself. The sub-

stance first used for this trackway was wood, and afterwards a

metal rail, plated on the wood ; after 200 years' trial of different

systems—for so long was it since the first colliery wagon-ways
were introduced—the Professor observed, we are just coming back
to the original form and material as best adapted for the purposes

of a railway-—viz., timber laid longitudinally. When blocks of
stone are used to support the chair and rail, weight seems to be

sought for as desirable, and the general cubic contents of such

blocks as are considered proper for a good way are about five cu-

bic feet—viz., 27 inches wide, and a foot thick. When cross bear-

ers of wood are the supports, each sleeper, as it is termed, contains

about two cubic feet of timber, being about seven feet long, with a

transverse section of 40 square inches, being full eight inches broad
and averaging five inches thick. The intervals at which the blocks

or sleepers are placed vary from three to five feet, according to the

weight of the rail or of the load. With these descriptions of sup-

ports becomes generally necessary that a chair or saddle be attach-

ed thereto to receive the rail, which is seldom fastened directly

either on block or sleeper, without the intervention of this contri-

vance of a chair, unless when the rail is made wide and flat at the

base. Such shaped rail is now much used on cross bearers of wood
for temporary railways, by contractors, while executing works-

Mr. Vignoles said this form of wrought iron rail was first introduc-

ed nearly 12 years since on the St. Helen's Railway, by some con-

tractors, at his suggestion, and the same rails were lately in use by
the same persons, and still good and serviceable, after continued
use. Of late it had been recommended by many engineers—among
which Mr. Vignoles believed he was among the first—to lay down
the railway bars on bearings of timber, disposed lengthways in the

direction of the way, and upon which the iron had a continuous
bearing, instead of having it supported at intervals (either with or
without chairs,) as was the case when blocks or cross timber bear-

ings were used. In describing the diffierent modes of laying rails,

the Professor observed that the heavy stone blocks being packed
' around, or boxed up with ballast, kept the rails in place—that the

cross sleepers having both rails attached thereto, the gauge or

breadth was preserved ; with the longitudinal system of bearings,

rhe parallelism was retained by cross ties of wood, with tenons,
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nnd sometimes by rods of iron vvitli screw-ends and nuts, and oc-

casionally with both. It was necessary thus lo provide for preserv-

ing the breadth of the railway, for, as the carriages and engines

work along the rails with a wriggling motion, there is always a

tendency, by the lateral action of the flanges of the wheels, to push

the road out of gauge. Mr. Vignoles mentioned the two new lines

added on the south side of the London and Greenwith Railway as

the latest examples of longitudinal timber bearings ; but he observ-

ed that, as the great point in this system was to insure that the rail

be firmly attached to the wood, to prevent any vertical play, he

considejed a more efl'ectual method might have been there used, 50

as to have the iron continually united to the timber, on a plan which
he had tried with success, and to which he would presently advert.

When iron was first introduced for railways, it was for a long time

merely a plating of metal on the edge of the wood rail, on which
plan, with iron bars of greater or less weight, many of the lines in

America had been laid. Cast iron being next introduced, the sys-

tem of fastenings was necessarily changed, and the original longi-

tudinal timbers abandoned for cross sleepers, or isolated stone blocks.

The rails beintj cast in lenfflhs of three or four feet, it was found
expedient to prepare some contrivances to receive and fasten the

ends together, and this was the saddle or chair. Some of these

iron rails were cast deeper in the middle, and, from their shape,

got to be termed "fish-bellied." this form being probably adopted
with the idea of obtaining uniform strength ; though, for railway
purposes, the position of this increase depth was the reverse of that

given to bearers intended to resist quiescent weights. From the

action of the moving weight, however, upon rails with so many
joints, they soon got out of order. Wrought iron was then intro-

duced, to get greater lengths ; the first of these were rolled at a
considerable expense of useless ingenuity into the same form as the

fish-bellied cast iron rails, the length of 15 to 18 feet being divided

into five or six flat ellipses. On most of the lines where this des-

cription of rails was first laid, it has been found necessary to take
them up, and replace them, as they were found to break at a short

distauce from the points of support. Mr. Vignoles stated that he
had, from the first, decidedly set his face against this form of rail,

and argued for and introduced rails with the same section through-
out their length—since commonly styled parallel rails, as distin-

guished from the " fish-bellied rail," adding 10 lb. to the original

weight of 35 lb. to the yard, by putting on a lower rib or web, on
the principle that gave such additional stiffness to all beams ; this

lower web was increased in size from lime to time, until, in a spec-

ial report to the London and Birmingham Railway, Mr. Vignoles
recommended that the upper and lower webs, or buttons, should
be made precisely alike, to allow the rail to be turned up or down,
or in either direction. This form was, however, first actually laid

down by him on the North Union Railway, and its advantages in

the above respects have already been appreciated and applied

:

theie rails are about 65 lb. to the yard. The Birmingham Company
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decided finally on adopting this form, increasing the weight to 75
lb. ; and, where chairs are used, it is now almost exclusively em-
ployed, the weight being sometimes increased to 78 or 80 lb. per

yard. With the increase in the weight of the rail, the intervals

between the supports also gradually increased from three to five

feet, but with bad effect, as the expense of keeping a railway in

order with the longer bearings (as the technical phrase is) was very
much augmented ; and, on the London and Birmingham Railway,
intermediate supports had since been introduced, where the origi-

nal bearings were five feet. Mr. Vignoles stated it as his opinion,

deduced from considerable experience and observation, that where
chairs and supports, at intervals, were used, he considered a 60 lb.

rail, with a 3-feet bearing, better than a heavier rail with a longer

bearing. Blocks, he observed, were, however, nearly exploded as

supports ; the cross sleepers and chairs were still preferred by
many engineers, but it was certain that the closer the supports

—

that is, the shorter the bearings—the less the cost of maintenance,
and hence the inference, which experience every where confirmed
that the continuous supports were best of all. In respect of fasten-

ing the chair to the block or sleeper, and the rail to the chair, it

was now almost universally admitted and acted upon, that com-
pressed wood was much preferable to iron spikes, bolts or keys.

Mr. Vignoles introduces a number of drawings, and described a
variety of diagrams, illustrating the various shaped rails and chairs,

and modes of fastening adopted, and drew comparisons as to the

advantages and cost of each. In reference to what he had before

stated of the disadvantageous method hitherto pursued in fastening

rails with flat bases to continuous timber barings, by spikes or

screws, the Professor said that such a mode seldom continued to

hold the rail close down to the timber, and there ensued a certain

quantity of vertical play of the rail on the wood, often accompanied
with a good deal of rattling, and in the end, the head of the bolt or

spike was absolutely jerked off. Mr. Vignoles said that the only

effective fastening was that used with Evan's patent rails, which
had a slit or grove of a dove-tail shape (in cross section) rolled for

the whole length of the rail in the bottom ; bolts, with similar-shap-

ed heads to fit, were passed into this groove, and dropped at the

necessary intervals, through holes in the longitudinal timbers ; the

bolt termined in a screw, and a washer and nut being put on, by
means of a spanner, the nut drew down the rail closely to the tim-

ber. Mr. Vignoles stated that he had had a considerable length of
railway thus laid, which had been done some time, and the rail had
remained close down at the wood without any play, or getting at

all loose. He concluded this lecture by stating that in the next he
would endeavor to draw a comparison between the modern heavy
rail and chair and fastening, as used with cross timbers laid at

internals, and the rail and fastening as above described, to be laid

on longitudinal timbers, and having a continuous bearing thereon.

Lecture II.—In resuming the subject of the Upper Works of
Railways, the Professor said he would enter briefly into the con'

sideration of the strongest foroi of rail, after explaining those nrk!r»»«
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applicable alike to cast and wrought iron bars. First, a certain

breadth was required for the bearing surface of the rail, for the

wheel to run upon, and this breadth should be such as not to be

likely to produce improper action or grooving, in the tire or tread

of the wheel, and, at the same time, not to be increased so as to

make the rail needlessly heavy ; there must also be a sufficient

depth or thickness of that bearing surface, to make it strong enough
to withstand abrasion, and render the rail sufficiently stift", and ca-

pable fully of sustaining the action of the driving-wheels of the

locomotive engine. Hitherto the established breadth seemed to

have been about two and a half inches (jii^'the top web, or button,

and Mr. Vignoles thought, from experience, that that breadth should

be considered the minimum ; however, the strength of this bearing
part of the rail, being as the breadth and square of the depth, a
greater breadth than absolutely necessary to prevent the tire of the

wheels being grooved, would add to the weight of the rail, without
increasing the strength more than in the direct ratio of the breadth
whilst the same quantity of material, disposed in terms of the depth
increases the strength in the duplicate riltio. Considering the great

increase of weight in the locomotive engine of late years, and the

continued wear and teal' on the rail, from the action of the driv-

ing-wheels, and looking to the state of the iron of the upper works
of those railways which have not very heavy bearing surfaces, it

would seem that, while two and a half inches is a minimum of
breadth, the chief attention is now required to the proper depth,

to resist abiasion and exfoliation which takes place, especially if

the iron is not perfectly well rolled. Railway bars are compound-
ed of fagotted iron, and if the pieces are not properly welded the

bearing edge is broken down, and peels off; but, supposing the iron

good, and the manufacture perfect, the heavy effects of the engine
must be provided against, and experience shows that an inch and
a half is not too much for the depth of the top web, or bearing

part of the rail, and two and a half inches being the breadth, then
three and three-quarters—or, say four square inches—should con-
stitute the sectional area of the part that is exposed in receiving

the direct action of the driving-wheels ; this is the section actually

requisite, and the greatest additional strength being to be obtained

by increasing the depth, if possible, this is the point to be attended

Id. It thus appears that a weight of 30 lb. per yard is required to

sustain the engine, and all beyond will belong to the mode of at-

taching the rail to the support below.

In treating of the wear and tear of rails. Mr. Nicholas Wood
has given some curious and interesting results of experience : but

the weight of the locomotive engines used is stated to have been
only 10 tons, and of this the weight on the driving-wheels would
probably not exceed six or seven tons. The result of a variety of
experiments on the malleable iron rails of the Stockton and Dar-
lington Railway gave one-tenth of a pound per yard as the abso-

lute amount of fair abrasion ; some statements, however, made it

much higher, being one-sixth of a pound. On the Killingworth
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Colliery it was one-eighth of a pound. On the Liverpool and
Manchester Railway, some years ago, three rails were taken up,

carefully cleaned and weighed, relaid, and taken up again at the

end of one, and again at the end of two years: the wear was found
constant, and about one-tenth of a pound per yard per annum. If

we were to take this to be. the true wear, and suppose it to arise

wholly on the upper surface of the rail, the result would be but the

84th part of an inch in depth, and it might be supposed to take

100 years to wear away a rail from more abrasion. But later ex-

perience shows that the increased weight of engines acts very des-

tructively on rails whose upper webs are not sufficiently strong,

and of the best manufacture. We may take 10 tons as the present

average weight on the driving-wheels of a locomotive engine ; and,

if this is to be effectually provided for, the button, or bearing part

of the rail, must not be less than 40 lb. to the yard. Now the form
of the remaining part of the rail w^l depend upon the manner in

which it is to be fiistened down to the support below, either by
being fixed in a chair, which is itself to be again fastened to some-
thing else, or by being screwed down, as the rails on the Great
Western, Croydon, and the new part of the Greenwich railway

;

or, finally, secured in the simple manner described in the last lec-

ture. A comparatively very small addition to the theoretical lorm
of rail to be sustained in a chair, gives a section which has the

advantage of being capable of being turned in either direction, or

vertical position, and hence the top and bottom of the rails have,

of late, as previously stated, been made equal and similar, connect-
ed by a neck of proportionate dimensions. With the present heavy
rails, of nearly 80 lb. to the yard, the average weight of the chairs,

including the joint chairs, may be taken at 20 lb. per yard, reduc-

ing the intervals of support to that constant distance. Thas, we
have an aggregate of nearly 100 lb. weight of iron per yard of each,

single rail. If, then, we could in any way get rid of the extra
weight required to fasten the rail into the chair, and dispense with
the chair altogether, it seemed to Mr. Vignoles to be desirable to

do so, provided the object in view was equally well attained ; and
he contended that such would be the case with a 50 lb. rail attach-

ed, in the mode before described, to a longitudinal bearing of tim-

ber ; for the whole strength of the upper or bearing part would be
retained, that being as the breadth and the square of the depth;
thus, with a weight of iron just one-half, would be equally effica-

cious, and it only remained to compare the supports in either case.

Now, as stone blocks seemed to be discarded by universal consent,

the qaestion of the supports below is narrowed to that o^ transvers

or ot' longitudinal wood sleepers. Sufficient experience had been
obtained to warrant the conclusion that, for the purposes of this

argument, the cost of fastening and of laying the rails, ballasting,

drains, etc., taken as a whole, were nearly the same for both sys-

tems, and it only remained to contrast the quantities of timber, and
always considering a locomotive line to be the one to be made, it

may be stated that this cubing was about double for the longitudi-
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naT system to thnt in tho transversa method of layin* the sleepers.

In shtn-t. looking at first co«t only, there was a saving of 100 lb. of
iron, and an incieasc of two cubic ft;ot of timber in each vai«J of

single trackway of ilief >nn3r over tiie latter ni.ide, so ihat strictly

the longitudinal system was the cheapest ; but to avoid iTunor ob-

jections, let the cost of each be taken to bo the same, which was
given a decided concession in favor of the transverse system. But
this was a very narrow view to take of the question, which whol-

ly omitted the economical results from diminished wear and tear

of the engines, of the railway, and of the carriages, as had been
most especially exemplified on the Dublin and Kingstown Railway
where the massy graniie blocks criginally laid down had been all

replaced by hmgiiudinal sleepers, atid though the old light 45 lb.

rails and 15 lb. chairs were retained, the diminution of the annual

maintenance w; s most iTiMarl<al)te, though there was not a railway

in the United Kingdom utiere so many passengers were can led

daily throujrhout the year.

The expense of keeping up the flntil)le way, now that the syslcn
of longiiUiiinal titnbers has been quite carried out, is less than one-

third of the corresponding expense per mile per annum of main-
taining the London and Birmingham Railway. Mr. Vignoles then

read a variety of tabular results of the cost of ihe three various

systems, going through all the details, and pointif>g f)Ul the exact
measures and quantities, and stating the actual exp«'ndituic on the

tjpper works ol variotis lines of lailway. 'i I e resiilt seemed that the

bi-'d of the r<»ad was duly pre|)ared. including all the items under that

for a double lino of railway— u( per-works. properly laid after the

head, which were o inmeiated in a former lecture, and calculating,

for the present h avy and [)t)werful locomotive engine, that no less

a sum than £50()( . and, in most ease's. £tirOO. per inile was neces-

sary, atid that, iti many instances, it had reatrhed nearly £7000—
the maiket price of iron and timber, also the quality of the latter,

the greater or less f.iciliiy of obtaining mater. als for ballast, etc.,

aftecting the amount, and these large sums were independent of the

lanl.wi tk. mafcniy, Li.d, li t.cii g mot:; g( n.cnt, stuticns, canyiug
establishments, etc. , . > .

Mr. Vignoles also gave a rutnher of drawings and diagrams con*
trastingthe three systems, atul ( xhibiting. in a very explanatory man-
ner, the modes of laying and fastening. lie also exhibited the rail,

chair, and fastenings,tor the transverse method,with all the recent im-
provements introduced l»y Mr. Cubitt on the South -Eastern rail-

way, and as manufactured by Messrs. May. of Ipswich, and then
produced the tail With the dove-iailed slot, and the mode of attach-

ment to longitudinal half baulks «)f timber, repeatedly alluded to in

this and the precedmg lecture, observing forcibly, that, if the same
effective results were obtainable by the latter simple method as by
the former complicated one, it was not only to be preferred in this

Kingdom, but was peculiarly el'gible for such countries as Russia,

Poland, Germany, in general, France, and America, where wood
usually io great abundance, and where iron is comparatively scarce

84
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cjjpcclally In the form required for railway harp, anfl, ofcnnrsp, the
prices became in proper! ion. Mr. Vignolcs qiioied larf^c'y from tic
Morks and roj)oris of Trcdgold, Barl«nv, and LecounI, and slated

a number of mathematical and empirical rules laid d')\vn by those

authors, which, he staled, were chiefly i elating lo rails supported
at intervals, but, though he felt it right to lay tl.cm before the class

he considered that fu'ihcr experiments and investigatif>ns were
requisite, and particularly in reference Id t!>e perfect combination
in one support of the iron and timber in tlie longitudinal system,
as cx])lained and advocated by him. of which the Professor insisted,

the great advantage and pcculinriiy was thai of ob'aining a perfect

faftening, indc per,<!ent ot the hbic of the W(!«>d. or lie 'enacity of
the sciews or boJLs therein, and of rbvijsting the hill;ert«» well-

ftjunded objections to the mcde of ailarhirg rails l.aving a cor.linu-

ous bearing, whicli liad not been able so prevent a vertical play of
the iron on the ti«)be:-.

i.-^

CHASM I.\ Tlii: FKAIUIES.

The Inst number of Kendali\< inlcrt sting slclci.cs of incidents

connected with his S.u.ia Fe Expedition is as loll'iws:

The moiniiig of the ;.^(l Scjitembir biokc bsiglii ;jnd cloudless,

the sun rising from «-ut tlie piuirie in all his nirjesty. Singular ;.a

it may appear nearly t very sh«)vver we h;u\, c.nn ; in the nig it Ironi

the time wc if.ll Austin until w>' reach.ed the JMcxiean settlements.

Ajjrain we spent a c(»u!)le of l.ou.-^ drviny our bir.nkets, tlicn saddled

uj) and pursiiLd our journey, r.nd stll in a noril.wesl rlirtciiim.

AVc had scaKM iv ^(jne six milcy 1 cKie v.e siuhitnlv t j.me upon
an immense rent or chjji-ni i;; il.c canh, far cxciedii g in depth the

one we had so much diiiiculiy in cmssing the day before. No one
Avns awjre of its existent (.' uniii we wore numediateiy u[)on its brink

when a s[;ectac'e, ixc(.ed;iig in giaiclure ;.ny thing we had previ-

ously wiincsicd, came tncdi nly in \icw. Noi a tree oi" bush, no
outline whate\er niiiiKcd its pcsitii.ii • r coui>c, and wc were all

lost in amazement and wonder as oi.e by one we left the double-

tile ranks and rode up to the veige of the yaw ning abys.
In depth it c<iu!d -v^t have bit n less than eighi lumdrcd or a

thousand feel frcjm thiee to five hundred vanlsin width, and at the

point where we first stiuck it the sides were nearly perpemlicular.

A sickly sensation < f di/.ziness was felt by all as wc looked down,
us it were, into the very depths of the earth, liclow an^ccasional

frpot of green relived the eye, and a small sire«m oi' water, now ris-

ing 10 the view then sitdving beneath, some hugh rock, was bubbling

and foaming along. Immense walls, colunms in some places that

appeared lo l)e arches were seen standing, worn by the water un-

doubtedly, and so perfect in fojm th.al we could with difficulty be

brought to believe that the hand of man v»as not upon them. The
rains of -centuries, falling upon an immense praric, had here found

A reservoir, and their workings upon the different veins of earth

and stone had formed tl-csc strange and fanciful shapes.



Chasm in Hie Prairies*

Before reaching the chasm we had crossed numerous large trails

leading a little m )rc to the west than we were travelling, arjd wc
were at once convinced that they all centered at a common crossing

close by. In this conjeclur-i we were not disappointed, for a trot

of half an hour brooitht us into a large road, the ihorouglifare along
which millions of Ind ans, buffalo, an! mustangs had travelled for

years. Po/-ilous as the djcent lo )ked we well knew there was no
other near. The le.id male was ag;iin started ahead, the steadier

and older horses were next driven over the sides, while the more
skittish and untractable brouglit up the rear. Once in the narrow
path which led circuitousiy down the deep decent there was no
turning back, and our maddened animals finally reached the bottom
in safety. Several laigj stones were loosened from their fasten-

ings by our men during the frightful decent. Tiiey would leap,,

dash and thunder down the prccipt)us sides and strike againsi. the

bottom far behjw us with a lerriltc eras').

Wtj found a runnin;; stream at the bottom, and on the opposite

side a romantic dell covered with short grass and a few scattering

eotton woods. A large body of Indians had encatiiped on this very
spot but a few days previous, the wilted limbs of the trees and
other "signs" showin:; ihat tliey had uia Ic it a resting place. Wo
t<»o, haltetl a c )upie «)f hours, to give our hors-^s an ooportunity to

grazj and rest themselvt*. The trail which kd up on the opposite

side was discovered a s'l Mt disianc-i ab »vf; us. to the south, wmding
up the steep and ragged sides of the |H\'cipico.

As we j )urneyed along tliis dell all were struck with admiration

. at the strange an I fmcifnl figures made by the washing of the

waters during the rainy seas m. In some places a perfect wall

f)rmed «)f a re,ldis!i clav, were seen stan lin<jf. and were thev anv
where else it would b ; iin )ossii)!o t ^ believe that other than the

hand of m i:» had for.n -d ih^'m. The vein of wiiiclj these walls

wen: c imposed was of even ihuk: < s-. v?ry hard, and ran perpen-

dicularly ; ani when the softer s m i wiiich had surrounded them
was washed away ihe veins still nioiiin-d standinsj upright, in some
places one hundred feet liig'i atui thro.; or foi:r hundred in length.

C »lu:n:is too. were there, and sieli was tl'.eir architectural order

and s ) m ich of cliaste gran leur was there .ibout them that we
were lost in wonder and admiration. In other places the breast-

w )rks of forts wo i! 1 be plain'y visible, t!ien ngiin the fro,wning

turrets of som,' c IS' le of the olden tifu?. Cundjrous pillars of some
mighty pile rais;;tl to religion or royalty were scattered about, reg-

uUrity was siring* ly mixed wi> with ruin ami disorder, and Nature
had done it al'. Niagaiy has i)een considerc I one«>fher wildest

freaks; but Niagara sinks inio insignificaneo when compared with

the wdd grandurt; of this awful chasm. Imagination carried us

back to Ttjebes, to Palmyra, and to ancient Athens, and wc coulcj

not help thinking that wo were now among their ruins, t-*^^- v jtJ

Our passage out f»f this place was cffecied with the greatest diffi-

cully. We were obliged to cany our rides, liolsters and saddle-

bags in our hands, and in clambering up a steep pitch one of th»
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horses, striking his shoulder against a projecting rock, was prrri-

pitated some fifteen or Iwenly feet dircc.ily upon his back. Ail

though he must he killed by the fal! ; !)n! s n;:u!ar en >ii<xh he rose

immediately, shook himself and a sscond tif »it in clind>ing proved
more successful—the animal had n!»t received the slighitsl appa-

rent injury !

By the middle of the afternoon wc were all safely across, after

spending five or six hours completely shut out from die world.

Again wc f^und ourselves upon ihc \q\v\ prairie, and on looking

back, after proci-cding som • hundred yards, umi a sign of ihe im-

mense chasm was visible. The wasie we wero then upon was at

least two hundred atul fifiy miles, in widih. and the two chasms I

have mentioned were ilie r.-servoiis and at the sama tims the c(m-

ductors of the heavy quantity of rain whie.!i fdls upon it duririg

the wet season to the running streams. The [)rairie is undoubtedly

the largest in the world, and the chasms are in perfect keeping with

the size of the prairie.

ON r.VINTI.VG TIMBER.

Wc extract the following observations on painting timber when
exposed to damp, by Mr. Lander, from the IVolessional Tapeis of
the Royal Engineers.

7,

" ] beg leave to lay before you a few observations which I have
made on the construction and causes of <iecay in bridges, on the

works at Devonport, having been employed on ihe erection of the

bridife at the north-west barrier in the years I8I2 r.nd 1813. arid

also on a large re} air in 1837 : r.nd I rm now employed on a sim-

ilar repair at the north-east bariier bri{|«:e. which, 1 thiidi, was built

in 1816, which has induced me to ntakc the following remarks;

—

" 1st. These bridges were paved with (jr.ieinsey pebbles, which

I think, was f)ne cause of decay, as the wet cot.stantly dripped

through the joints ; an evil which may be avoided by maeadam^z-
ing, by which such a compact body is f«uined that the wet cannot

get through, and the joists and girdt'rs, etc., are thereby kept per-

fectly dry. licsides the advantage of the vibiaiion being very much
reduced, a« is the cane now at the n<uth-west barrier.

2nd. The whole of the wo<»d-work below, as well as the under

tide -of the flooring, was frequenily paved <.v< r with coal tar, which
forming a thick body on the surlace, was another, if not the greater

cause of decay, as it c(»mpleie'ly prevented the air from acting on
the wood, thereby keeping all moisture within, which of itself ig

sufficient to decay it. It must be <tl>ser\c(l il at the plank or floor-

ing was fio rotten, that in many phu-es it would riot Ik ar the weight

of the men to work on it, and many of the joists and girders broke

into two or three f)ieces in removing ihtm ; soiue of them were
found to be quite dry, and in a sitnilar state to snutf.

3d. As a further proof of the bud tlfv-els of paying and paving

lirid^s, I may stale that the bridge at the south-cast bairier acroas



(he oM worlss loalln:? to Stonohiii^o, lln slnlcrs, j >Isff?, etc. of
whicii have ntiver beu.i puyed or [>;ii;iti;l, an;! the r>3.i ab;)ve al-

ways mucadufuiz 'il, itMnuns sosind and ^oid at t!»is lime ; an:l I

kn >»v this lo l)o a ni;i.-h '»|{ijr brid^.i ilian uitScr of th ; i')ii}y:tr.

4ih. I shouiJ stilt; ihu \h-, tiin') :r alhi li^d lo above is o ik. b:it

I ihin'i iht! saiuj ol).s.Mv.iti »ns \v;il apply t«> oifier «iin!)^r. and in

oilier siriuii >ri<s, suoh as r.!nci.'.s ; for ini'iy {>>!}:* an 1 rids ot* tlio

slockad** it^nce here hav\f fi-i;(j;ijnd>' b -en f'njnl d;raycd. \v!iil.; ia

oiher and older fciu'cs. aiiliou^'i ni i^!) w >r.i by 'iin •, yet n »l hav^

in;i b -en p^ayed or j>uinii;.j, the hbrj of the wood rciiujn^ in a heal-

thy :J| a i«'. >-^-v''-.r;; .T".- -
':

- -
.-,/"-' - •.;^C/^^/''^.' f'V--'^fe'/i.i*^+.-:f-;-

5;h. I an als )of opir^-on riat s'driing t) wmIIs, an i Knin-js ta

sloroh )iisjs an I olh;r biildinj:'. if n >t pilntt^d, wnlil last in le-i

1 >n<;3r, a-^ the d.unj> fr.>ni ba'.iin I wo.jjd then bj allowed to. evapjr*
ale by the action of the external air, -i.^ al n^v ? ^

.- J ta

»

rSENCn ACADEMY OP SCIENCE.

M.r/ 30.—The reading of papers connected with tho accident on
the Versailles Rrrilrof/U occupied a ^reat [)oriion of thi< sitting.

One of the rn )sl interesting was by JNI. F.antj »is, an engineer of
mines on the nutans of preventing the crystal. zition of iron us<;d

in machinery. On the examination of the raptured axle of the

engine, which was the cause of ihu calamiiv on the 8ih cdt., the

conclusion come to was, that the rupture had been caused by this

cryslalization. the iron l>eing of the bjst quality, and of a volume
in »re than snfri.'ient for the purpos : to which it was applied. Sim-
ilar results on f)ihcr railways have been ascribed to the same cause;

but no [)ersan has bjen sjiccessfid in the means of prcvening the

recurrence of accident by an impi-oved mode of n)anufacturing the

iron, an! all that coidd bj flone in the way of precaution was, not

lo permit iron axles to remain in use for so long a f)eriod as to un-^

d:3rgri the crystalline chan<r(! wliich is s > f.ita!, and of which exter-

nal appearances give no indication. M. Frang >is informs u.5, that,

in a lung ccmtinued s'ries of (;xperim:*nts, he has observed that a
magnetic action upon iron when in a sate of fusion, will produce
the changvaUuded to, causinir tlie small and closely adhering grains

to crystalliz! into coarse and largji" grains, depriving it of its com-
pact character ; and it is inferred that the acticMj of heat upon
axles employed in maciiines, subjected to great velocity, will pro-,

duce the same ettect. This can only be prevented by diminishing

the volume of silicate in the iron, by carefully sweating the coal

employed in melting, and above all, by the use, in the manufacture
of axles, of iron which has already tjndergone a partial cliange in

its vitrerms character, and which, on being i^worked. is much less

susceptible of crystalline change tlmn new iron. Another com-
munication on the same sid>j(!ct, by ('olonel Aul)ert, was also read.

He agrees with M. Franeois as to the cause of the imporfection

complained of« but appears to think that the only real precaution if
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t'>c!nn';^ 1^3 axles employed in rallwny locormtivss so frf^qticnlly

as no: I
»
gl V : lini j f.jr ilvjin to un I :i"^ > the crystalline; cliangi;, which

\i f.jiriJ i/'bi s » <ly.<lrii«tivo. An nh.M* papar, by Mr. M:in!>y, on
thi cdiijj.s iif railway acciii rnts, an I the iiioas i»f preventing them
cxciie^U nijjh allcnlion. 'I'ais engineer reconiniuncJs the use of*

fo;ir-whecle>llociim >iivc.s, but with swuq important modifications _
in t'lo c.ia<trui;iion of ilieiu, b)i!j as rbgirds the axles, so asto ex- j

posu iheni to an inferior degree of stress than upon the present sys- ^

tein. an<l the fratuiJ'Work of the wheels, which should, he says, be

within the wheels, an I innudiaiely under the b lilers. He also

lays d »wa S):n2 praL'tii*. d rales fw c junierasting the liability uf

loiX>m »iives to run olft^h; rails, aril nnilims several flicts in sup-'

port of thd eorre an 3si of iho various portions of his system.

A paper, by M. P.tmb lur, on the means of checking, or ralhtr

equalhin,^ the oelocUy on railu) fi/3, by the use offans, deriving a forco

of resistance in the precise proporti<m of the velocity communica-
ted by the impetus of a train, was next read.

;,

'on tiic action of air and w.vtcs on iuon. By mr. mallet.' r.

-This is the third report for which the associaii<m is indebted to

Mr. Mallet. The oltject of former tabulated rusulis was to deter-

mine the actual loss by corrosion in a given time, and the compar-
ative-durabilities of' rust of the principal kinds of cast inm of Great
Britain, and to discover on what durability depended. The tables

of experiments now presented show that the rate of corrosion tj

a decreasing one in most cases, and that the rapidity of the corro-

sion in cast iron is not so mucli d 'jiendent upon the chemical con-
stitution of the metal as upon its s^aie of crystalline arran<;ement

and the condition of its con>^iituent carbon. The present re|M>rti

too, extends the inquiry to wrought iron and steel, of which be-

tween thirty and f u'ty varieties have been submitted to experiments
The resuitu show that the rate of corrosion of wrought iron is in

gcnerarmtichm >re ra|)td than that of cast iron or of steel. The
finer' the wrought iron is, and tlie m >re perfectly uniform in texture

the slower and the more uniform in its corrosion. Steel corroded

in general more slowly, and much mire uniformly, than wrought
or<;a9tiiv»n. ' The results of the action of air and water in the stv-*

eralhlanses of trim have been examined and chemically determinedl
The substance spoken of as plumbago ^'as next described. It is

prniuceil by the action of air and water on cast steel, especially

thaf iri fhti, raw ingot, in the :^ame way as it is i;Mhc case of.'cut
iron.'- -'"-•«»l Ji.iJi;.* • :; •'•:>

. . . ';r;'*i: i.^' ^r!,T«H?iK4!i:|»n 4»\^v!"^^
•' A q'lantity of plumbago, found in.lihe wreck of the Hoynl George
abi) trbad oxygt'ri on exp{»sure lo the airWith such rapidity, that

it boc.ime nearly rcdhot. Mi*. Mallet noxt desoribcd a method of
proiecimg iron by a mu.lifii-'aiion of the zine (irocess. It was found
im|>usaiblc lo t:Qver the surface of iron with zinc, to which it bad

i
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fto alfintir. The first prircs? wn^ to clean tlic stlrr.irs of tlir? ir3n^

tikinji; off ihn co.it iifoxid *. nn 1 then iin n :rsing it in c!oii!)Ie rliior*

iilo of zintt tx'v.l rt:n n »n u n. \v »ic i c ivcrjl it \Vit f a ihin film of
hv<lr«»g\;n, l>y w'uc'i its atfi »iiy f.»r tho zinc *i3 in icli incivashd*

Ihe inn \v;*h t!uMi c iveroil \Vith a tripl;^ alloy ofz.nc. SKlnnrt iinJ

morcury, Mr. Millci pnnJiuod st^voril spccfnsiis t)f his all »<', on'j

of a l)oll to by tinvcn inio a s'.siji's sido*, and an«Mlier acann«»n sh«n

covered with his prcparnliun, an I expt'wd to Ihe ucaiher on llic

roof oCn building, and \vhi«;h Was perfrclly ptesfrvid. Cannoh
balls were so nuichoxidisrd by exposure to aim >sp!ieric infinonres

that in tivu or six years ih<'y bccaiiu: uxolc?!*. The Freneh Jrfstiiutc

had been cn^n^ed in expcrimcMils to pn»lrrl ilictfo, and had. been
compelled In ubandon if. Mr. Mallei also bntnglit under the i otiec

ot llse seclion a method of preventing ihe roiding which lakes .|ila(*c

on the boltoms of iron »hi[)s, especially in lr«ip*lrai cfinmtes. by
means of which new invemion he had asccrtaineci pla^its and aii>-

mals were prevented from adhering to ihe ship's iniKom,.
^ !,..(,..i ,.

Anolher series of experiments related to the rale of* cr.rrn.'ion

of cast iron, wiought in»n, and steel, exposed to ainiospheric, in-

fluences—a matter of great important-c to the engineer. The char-

acteristic form of corrosion in air, as contradistinguished from that

of waicr, was also p'lintrd out. This series of inquiries was now
complete. The next matter which had eagng«'d hisi attention wag
ihe rjtte of corrosion of rails on raijwaxs. The general opinion
wa«, that the rails travelled over were noieorroded at all. lie had
been enabled lo. lay down three sets. of rails oil the I)ub.lin and
Kingstown Railway : c>ne not travelled over, the second in use and
noi ex|>osed to corrosion, and the third also in use. but made im
pervious lo moisture. The loss of the ftrijt \vas2'oo't of the second
2*344, and of the third 2-(i50.— resuli.i which seemed to indicate

that the rail lra\elled over <lors corrode more slowly than that out
of use. Mr. Mallet concluded by referring to Mr. Nasmyth's theo-

ry, that corrorion is cheeked by iht; trains passing* over the rails

always in one direction, anfl lakes plr.ce when, as in the case of
the London and Blackwall, trains pass both ways.

The Vice-President paid a high rnmplimenl to Mr. Mallet, on the
value of his investigations, and the ^ucccss Which had attended
them. The cost lo the aFSoeiaii«n of these irqiiirics was far less

perhaps than that incurred by Mr. Mallet in additiori to the sum
voted him : while the results might have leen tnadcmbrte condu-
cive to bis private purposes, had Mr. Mallet chosen, to conduct
them for his private advantage. In reply toanicml>cr, Mr. Mallet

said that his preparation for the bottoms of iron vessels lasted for

about two years and a half in Kingston harbour, in a vessel exposed
to a rapid tide-way. lie did not think his preparations would
answer for copper sheathing. Nothing but copper would protect
wood ; but he looked forward to the time when the greater pro-

portion of our vessels would be constructed of iron.
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/./;»?? 20.—A pip'^r l»y M. ViC.it \v i^ roiJ, " 0.< the wttare of
J*ouzzoi'Tics.— IM. V'icnt, hr.ving discovered ilie natiirc of the sul>-

sfance, has l)ccn ahlu lo comjjits;; a selijditutc with pure clay, cal-

cined whilst exposL'd to a de;ul heat, so as to get rid of eight or

nine-ictuhs of t! c water cotiihincd with it. The host clay for the

purpose, says this <ictit!ejnan, is pipe-clay ; and in proportion with

the adinixiuro of irun, inanganesj, caibjnalc of Jiino or sand, is

the defect ol quality.

M. Di^jrnusco "lavc an account of some recent rcFuhs in the mak-
in<: of Artesian m lis. lie stales that he has bored for water in the

plateau which extends irocu l.aijny to thefonst i>f Aruiinvilliers,

at the height of ll.J inetivs above the Marne. In one spot an
abundant supply of water ruslied cut, ahli«-ugh le h.'id gone to a

depth of only nine nxtres. Willi M. Dcgousee's lepcrl he for-

warded to the Acad>*cny a leitci' which he had re<eive<i irorn Aitne-

Bey, the dirccKM* « f ilie mines «f Egypt, who announces his inten-

tion of rc-i>pening s )tnc of the bored wells of the ancients, at the

foot of the Libyan chain, and rcquesis that the necessary instru-

ments niiy be sent out to him foi- that purj)ose.

Julf/ 25.—A paier was read by M. Vallee, *' On the mwleoficri'

dirnir; the Ltilc of G(mm si.lsidu.ry to the rh(.vc" Amcngst t|-,c

j.henomcna prest nted by the Lake ol Geneva i^; • ne which has par-

ticularly attracted il:e :t:tnii«n »f M Vallcc, v.z: tie sudden
chanjies of level which in tl:c c< umiv are called stchrs. lie at-

Umpts to a(c<;nnt (or this plunMnt n< n by supposing the existence

of d subterranean lake, (oinmimicatin;: on tin; one si !e with the

Lcmr.n. i rd « n ti e oiler with the h yh v^lh vs Iv means of natural

wells, wh.ch are nearly verti<al. In this w; v be <'ndeav»)rs to ex-

plain the risirg and fall'r g of li.e waters at Gene \a, \\hi«h have
been frequently noiitcd to ^^ry as niueh as two metres at a «itre,

end lo account for tie rapid and cxten:,i\c cl.anges which cccui in

li.e tem|)eiature of the lake.

August 15.—M. Dumas pl.iced before the Aend«Mny some speci-

mens of the power of ///e «'«/// uncnfrd rcltcj. by M. Scl attcs niaisn

which, accoroii'g to a loimer rep«irt, f<as In en ustd with great (fleet

in compressing logetlier into one solid mass the fiacinred portions

(»f the stones used for macadamizing reads. The s[;ecimens now
subiTiiited to the Academv aie o| iw«) I inds. In the etic llic inters-

tices of stone are filled with sand, ^o cenipressed as to become as

solid as the stone itself: in tl e <»il;er. fragments ol" stone are rolled

together, and form the most comj>;ele cohesion.

*-.». hv,'..,".-?.tiij
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New Experiments on Friction.

A few words may be necessary in explanation of the nature of

the material experimented npon. The soft limestone, or limestone

of Jaumont is an oojiie being of medium hardness, of a yellow

color and having a verv even texture. |.

The hard limestone or limestone of Brouck is the muschel kalk of

geologists. It is the hardest limestone of the department—takes a

fine polish—is of a light gi'een color and exceeds the last in speci-

fic gravity by a little more than one third.

The bricks used were of the common kind, well baked, red

without any signs of vitrification and very homogenous.

It might be thought that the limestones mentioned, being without

representatives in this country, are not proper subjects of experi-

ments, the results of which are to be used in this country, but it

will be seen that their nature is such that they may fairly be taken

to represent the extremes between which all our serviceable build-

ing stone may be found. As in the previous experiments it was

found that the powder arising from abrasion of the surfaces did

not interfere with the fixed laws of friction. The hard limestone

seems to have abraded but little, and when two pieces were rubbed

together, a fine polish resulted. ;

The tables are constructed in all respects as before.

Friction of surfaces after having been in contactfor some time.

New experiments are given in the table, upon cast iron, as being

the most frequently used in machinery. The set is otherwise par-

allel vvith the one on friction during motion. The author has also

added an experiment on the friction of limestone with mortar in-

terposed—the mortar being composed of one part lime and three

sifted river sand. The duration of contact varied in each series

from 5 seconds to fifteen minutes, the results in no case varying to

any extent from the mean of the whole.

. 1
• : .

.:X'..i;.>8 i : -.V.-.l^
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Confusion Worse Confounded. Vtft

For the American Railroad Journal and Mechanics' Magazine.] .

CONFUSION WORSE CONFOUNDED.

There are few subjects of general interest on which the public

mind is less enlightened, than on that of " railway expenses" and

such attempts as have been made to render it clear, have had for

the most part the contrary tendency, of only mystifying it the

more. So much of extraneous expense, that for which the railway

is in no way accountable, has attached itself to many of our princi-

pal lines, and gone in partial or entire destruction of their profits,

that this bewilderment is not so surprising, particularly when pro-;

fessional men lend their aid to entangle it the more, in essays simi-

lar to that found in the September number of the Journal of the

Franklin Institute, by Charles Eilet, Jr. Civil Engineer.

In classifying these expenses on railways, under distinct heads,

he accompanies them with the following vague qualification.

*' This formula takes proper account of the difference of grades,

but is not applicable to very short roads—to roads doing a very in-

adequate business—by which I mean a less business than can be

accommodated by one engine—nor to the first four years opera-

tions, while the road, cars, and locomotives are yet all new."

We propose to show, that if this formula is not applicable to

short roads, and roads doing a small business, still less is it so, to

long roads doing a large business. This can be done by taking

the Philadelphia and Pottsville Railway, say 100 miles long, and

which will shortly be in a position to do a business of at least 500,-

000 tons of coal per annum, and comparing it in order with his

classification of expenses.

I. Repairs of road. That repairs of a road consist of two dis-

tinct divisions ; thefirst of which is nearly independent of the amount

of tlte trade, and may he estimated on the average, at about $500 per

mile. The second division is dependent on the amount of the tonnage^

and represents the injury done by the passage of one ton of freight.

1 estimate this wear and tear at .35 of a cent per ton per mile.

The wear and tear independent of trade, would of course be

from the beginning, while that dependent on trade, would be enti-

tled to the allowance for new—but let us charge the whole from

the start, thus:
,

100 miles, wear independent of traffic, ^500 per

mile, 50,000

600,000 tons of traffic, wear thereby, yVr of a cent

p«r ton, per mile, 175,000 $225,000
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For the American Railroad Journal and Mechanics' Magazine.] ' '/'
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CONFUSION WORSE CONFOUNDED. fT ^
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There are few subjects of general interest on which the public

mind is less enlightened, than on that of " ruihcay expenses" and

such attempts as have been made to render it clear, have had for

the most part the contrary tendency, of only mystifying it the

more. So much of extraneous expense, ^A^^ybr which the railway

is in no way accountable, has attached itself to many of our princi-

pal lines, and gone in partial or entire destruction of their profits,

that this bewilderment is not so surprising, particularly when pro-

.

fessional men lend their aid to entangle it the more, in essays simi-

lar to that found in the September number of the Journal of the

Franklin Institute, by Charles Eilet, Jr. Civil Engineer. ' ' .

In classifying these expenses on railways, under distinct heads,

he accompanies them with the following vague qualification.

" This formula takes proper account of the difference of grades,

but is not applicable to very short roads—to roads doing a very in-

adequate business—by which I mean a less business than can be

accommodated by one engine—nor to the first four years opera-

tions, while the road, cars, and locomotives are yet all new."

We propose to show, that if this formula is not applicable to

sJiort roads, and roads doing a small business, still less is it so, to

long roads doing a large business. This can be done by taking

the Philadelphia and Pottsville Railway, say 100 miles long, and

which will shortly be in a position to do a business of at least 500,-

000 tons of coal per annum, and comparing it in order with his

classification of expenses.

I. Repairs of road. That repairs of a road consist of two dis-

tinct divisions ; thefirst of which is nearly independent of the amount

of tJte trade, and may be estimated on the average, at about $500 per

mile. The second division is dependent on the amount of the tonnage^

and represents the injury done by the passage of one ton of freight.

/ estimate this wear and tear at .35 of a cent per ton per mile.

The wear and tear independent of trade, would of course be

from the beginning, while that dependent on trade, would be enti-

tled to the allowance for new—but let us charge the whole from

the start, thus : ;> r' "'^ "^
: ?ir "'

100 miles, wear independent of trafllic, $500 per
^ ,

mile, :.::, 60,000 S. i.^..

£00,000 tons of trafEc, wear thereby, ^Vr of a cent

p«r ton, per mile^ ^ 175,000 $225,000
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Now the entire cost of superstructure to which this wear is ap-

plicablc, at present prices of materials, may for 100 miles be given

as follows

:

. .

Iron rail, 8,500 tons for 100 miles, at $35 per ton,

landed free of duty, is

Spikes and chairs for 100 miles, at 8450 per mile,

Wooden oak sleepers, 170,000 for 100 miles, at

30 cents each, • ' •
-" -''<'•'

Labor of relaying track at $100 per mile,

Allowing therefore the iron rail to be rendered

useless, (not destroyed) in two years, and that an

entire new superstructui'e would be required in

that lime, the old materials would certainly go in

reduction of the loss,and which may be estimated

to produce at least, say

2200 tons of iron rail left, being fair bar iron,

and worth as such at least $60 per ton at pre-

• sent duty of $27 per ton; but say it sells only

• for good pig, at $30 per ton, is ^*^.'r-

Spikes and chairs, as old iron, at 50 per cent, of

cost, ,
•»;'.%•,

297.500 Mil^

45,500 Ji--'

51,000

40,000 434,000

^ ;^^ J^ .,: A.ff.«t'-<- ft.

•,'*-v:i (:':>/
,

.' JV,

24,600 4^-^
it: .'-...-*•

•V- -^ r- 22,700

Wooden oak sleepers, as cord wood, worth at least 1 5,300 284,000

Loss in two years, ' -

$150,000

Thus at this annihilating and improbable rate of wear even, the

loss could only be 875,000 per annum, while by Mr. Ellel's formu-

la, it is made triple that sum, or $225,000 per annum.*

What then is the probable truth in this respect ? y> iJc^ifevri'^eiiv'

-rt.i b - *.^ -t-- -- por righting and adjusting track. Vi. ii-i^iUv .t

.

This must be comprised in Mr. Ellet's item of 8500 repairs,

independent of trade—is however a mere matter of la»"! ^*^r^^'*^

, bor and is covered by almost $350 per mile, and serves

as well for ten as for one daily train over the track

;

for 100 miles is

' • " For slight repairs.

Such as spikes, broken chairs, an occasional defective rail, ^j;.

-
, ...w J. 15,000

35,000

etc. at say $150 per mile, per annum, >

^50,000

It may be remarked that ' if the iron rail brought the ordinary price'of bar liron, and

\\ is so credited when defective rails are used in the^worksbops of railways, that a wpar-
itructurs thus sold at the end of two years would realize a handsome profit! j
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being $500 per mile,' per annum, for the first 6 to 7 years, after

which, allowing an average daralion of 25 years to the iron rail

and stone work, 7 years to the cross ties and 12 years to tl e wood-

en portion 'of the bridges, 8250 additional, or $750 per mile, per

annum, average, would maintain and entirely renew the track do.

ing any amount of business.. This is of course applicable to roads

oi good materials well put together—and these expenses will be al.

ways in an ascending and descending scale, never exceeding an av-

erage of $750 per mile, per annum, which would at ordinary prices

refurnish all the materials and pay the labor of always keeping up

the entire track to the standard of new. ';.ir:-'-:v.-'.<f-^r,-'-^'s^-,-,:--i/'y^y^^_

II. Expense of cars. The expense of repairing and renewing

the burthen cars is proportional to the distance ichich they run, or to

the tonnage of the line ; and may be estimated at .45 of a cent per

ton, per mile.

A car, carrying 3 1-2 tons of coal, (llie capacity of those on the

Pottsville road) would therefore al .45 of a cent per ton per

mile, cost $1 57 per trip, and performing in the year 125 trips»

woulld in all expend in repairs per annum, S197 per car. f
The entire cost of a coal car is about $250 consisting of wood •? <\

or perishable material, say - '_'?/ 80

Iron or comparatively in)perishable materials, in axles, wheels, r
bolts, etc.

^ ^,;^„^.ii^- •,.-/<-;., ^,;.\i,:;v,.,.A -V, .;/.:./--. ...,,^:v^,N..,f:V,^^ 170

Deduct for old iron, ^: X ,.u .- ^v .^ ,^-,A y : :,,y.^
.

--^ ,. 80

8170
being the amount left to be ultimately provided in renewal of the

car, while according to the formula of Mr. Ellet, it would more

than eat itself up annually, by expending 8107 in that time. . 1

What then is the probable truth in this respect ? According to

the experience on the roads in England and this country, the wear

and tear on passenger and burthen trains is found to be nearly

equalized—the lower speed of the latter nearly compensating for

their rougher usage, and about ten per cent, per annum on their

cost is admitted to be a competent average to replace them. But

as a coal car may be supposed to be subject to more than ordinary

hard usage, a charge of 15 per cent, per annum is allowed in its

case, and according to which it would be consumed in G to 7 years,

instead of being more than used up in otic year, according to Mr.
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III. Expense of agents, conductors,force at depots, breakmen,

and contingencies of all sorts, is likewise nearly propcrrtional to the

business of the road, and. cannot he assumed at less than six mills per

ton, per mile.

On II business of 500,000 tons, the expense annually at 6 mills

per ton, would be only 830,000.

What then is the probable truth in this respect? In this item,

the allowance is as nriuch under, nearly, as the others are over the

bounds of reasonable probability, and may be stated as follows. -

Agents, such as president, clerks at depots, book keepers,

etc. 8150 per mile, per annum, 15,000

Conductors and breakmen on trains, say 100 men at 8300

per annum, 30,000

Force at depots, say 30 men, at $300 per annum, 9,000

Contingencies of all sorts, such as pensions from accidents,

fire from locomotives, etc., t \ ';r <^ v. i> ^ ^ v v 12,000

.-•;r-.-:..-V. ',:•.,•; .:•,:. ^.^ :- .^^ J:V»* >-.^.; ^; .^ ic: $06,000

The first and last of these items appertain to •* Management of

Road," the second and third to " Transportation or Freight Ac-

count."
, . . ^ .,. *^-';:"-v"V\'

""' "'; 1"'-' •' "V

IV. Locomotive Power. The expense of renewals and repairs of

locomotive engines and tendersAhe cost offuel, and the pay of engine-

men and firemen, are nearly proportional to the distance run, and may
he estimated at 30 cents per mile travelled by the engine

To do a business of 500,000 tons, it would require 25 engines,

of which 20 would be inconstant use, each being required to travel

25,000 miles per annum, at 30 cents per mile, is per engine, $7,500.

What then is the probable truth in this respect? In this item,

the allowance is nearer the mark than any of the others. The
amount of motive power is dependent on the gradients of the road,

and the total cost, on its favorable position or otherwise, for cheap

fuel, good track, facilities for repair, and on the skill and economy

of the enginemen. In these particulars, the Pottsville road stands

pre-eminent, and although $5000 is a fair charge per annum for an

engine on most roads, it could here be made to do all that is required

of it at per annum, $4,500

making a considerable saving in thenett result of a business of such

magnitude, the circumstance which most elicits the economy of a

railway—its expenses being always in an inverse ratio to its busi-

ness.
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The sumaiary of what then has been adduced above is, that oh ^
Substantial and level railway, doing exclusively a freighting busi-

ness of 8 to 10 trains per day, or say 500,000 tons per annum, the^

expenditures would be annually about as follows

:

Repairs of Road. \'7 ^ "*- " ' :^

"

At $50 per mile, per annum, :

' '^T' " ^ v^ 50,000

Attendance on water stations, '^:- ;' iv ^v^^^"^^^^^ 2,400 52,400^
i^^lL.

Motive PouieY.

25 engines, of which 20 would be in constant use,- > -' i
•

at $4,500 each, per mile, '' '
:

90,000?

Transportation.
'x^-.

Repairs to cars, 1500, cost $375,000 at lopercient^
: -fc

per annum, 56,000 ^,^:

Oil and grease for cars per annum, :
'

ll,000

Conductors and breakmen, 100, at $300 per annum ';.:.•

each, - - ^^-/ , ;^ 30,000 V/
Laborers at depots, 30, at 8300 each, ^^v ^ y 9,000 106,00C?

:. / , Cv '^J ttanagemcnt, .,

Salaries to president, clerks at depots, etc.

Contingent Fund.

For accidents by fire, pensions, etc.

20,600

11,600

^-
.;.^^-:: ;;•-- -.^i:^ '.:::- r/.y' --,:- ' -::;^/-a

"':-

^x: s280,ooo

This divided on the tonhage transported, would give for each

item the following proportions, and exhibits the favorable effect of

doing a large business on a well appointed railway. ^ .,

» Repairs of road, etc. n; r/.i^ ^ 10.50 per toa

Motive power, -:'''
''''^^.^-'-^.'Irf^'rX- IS .

.. Transportation^ ' vj
'''"-' 21 1-4 " '

Management, - ' T .
'; •*

.

Contingent fund, 2 1-4 45.50

' ^ ;•• r -^ ^^ c**' per tea

or taking the gross receipts at 8750,000 at $1 50 per ton, it gives »
per centage thereon, of 36 1-2 per cent., or at most could it reach

40 per cent, or 70 cents per ton. This rate of expenditure more-

over, is fully sustained by the experience in this country and in

England, and on the London and Birmingham, doing a mixed busi-

ness to the extent of nearly four millions of dollars per annum, it

has by the last returns been reduced to 25 per cent, thermos, and

26 m:-
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the received average for roads in England doing a respeciablc

business, is about 35 per cent, on the gross receipts.

Thus is Mr. Ellet's formula found particularly inapplicable to the

working of a railway doing a large freighting business. In form-

ing it he has undoubtedly been misled, by the insufficient data gen^

erally supplied by railway reports, and by the little affinity or anal-

ogy between the roads themselves, not admitting of deductions

from their operations, certain enough to be of any use in forming

particular or separate averages. We think, however, the follow-^

ing extract from his essay, shows Mr. Ellet to be wanting In a true

perception of the great purposes of this invaluable improvement.
^

" In course of time, when the velocity of burthen trains is reduC*

ed to 3 to 4 miles, and companies learn to know where and how to

economise, it is probable that some of the items may be reduced S

but time and experience have yet to determine how much.'*

Under such a restriction as to speed, why incur at all the great

expense of a railway, when the turnpike and horse team would ac*

complish as much or more ? The cost of a locomotive railway is

nearly repaid, and its economy principally derived from the speed

and then to couple it in that particular with the gate of a dray

horse, strikes us a very incongruous association of ideasi

[l^rom iKe Journal bf the Franklin Institute]

FABRICATION OF CAS FOR LIGHTING FROM SOAl* StJl>S EMPtOl'ED VH

CLEANSING STUFFS. JBy M. HoUZEAU MuiRON.

A few years ago the immense quantity of soap suds employed
in the city of Ilheinis in preparing woolen stuffs was entirely lost*

M llouzeau Muiron conceived the idea of extracting from them
the fatty matter, and of making an important application thereof*

In fact, by submitting them to a regular purification, he has obtain-

ed a limpid oil, with which he succeeds in preparing the soaps in

demand in commerce, while the residue of this purification serves

for the advantageous production of a gas for lighting apart of the

city. ^' '\ ^' '- • /':

'

•••'

The soap suds collected in the shops, where they have become
saturated with grease and the impurities of the tissues, are poured
together into a large basin which is capable of containing about
3,000 gallons. To decompose them, there is poured upon ihem
308 pounds of muriatic acid, or 154 pounds of sulphuric acid, first

diluted with its own weight of water, and the mass is rapidly agi»

tated, until the decomposition is complete.

Shortly afterwards a froth is seen to form, which at the end of
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twelve or eighteen hours is sufficiently well separated from the

water upon which it floats. Four fiftlis of this water is then run
off, containing about one per cent, of sulphate of potassa which is

utilized either by evaporating it in drying houses, or by running it

off upon dry earth exposed to the air, which when sufficiently

charged with the salt is washed. Directly after this operation,

the basin is filled again with a fresh portion of soap suds, which
float the fatty matter and permit it to be run off into a side tub.

The product obtained is a mixture of unaltered oil, the acids, ani-

mal matters and a iaige quantity of water, which forms with them
a species of hydrate. This water is disengaged by injecting seve-

ral times into the mass a current of steam which heats it and facili-

tates its evaporation. The fatty matter is then run off into a boiler

where it is submitted to a rapid ebullition, aided by continual agi-

tation, which drives off the last portions of water. The product
contains twenty or twenty-five percent, of impure matters which
color it and render it turbid. To purify it, it is poured into basins

of copper and mixed with two per cent, of concentrated sulphuric

acid. After two days the limpid oil comes to the surface, while

the impurities are precipitated to the bottom.

The oil is carefully separated, and the deposit, when filtered

through cloths in a press, gives still a large quantity of oily pro-

ducts, which are added to the preceding and made into soap by
treating them with common soda.

The residuum is black and very thick ; from it M. Houzeau pro-

duces the gas for lighting, but before introducing it into the retort,

he liquifies it by means of the empyreumatic oil obtained in the

preceding operation. ' :•; ^.S^-

The gas thus prepared is purified by lime, and the water from
the washing contains sufficient cyanide of calcium for the prepara-

tion of Prussian blue from it, by treating it with sulphate of iron

and washing the precipitate with muriatic acid.

This gas possesses a considerable lighting power, and in order

to apply it to the lighting of the establishments scattered through-

out the city of Rheims, M. Houzeau has contrived a manner of
transporting it, at the same time simple, economical and from dan-

ger, s ^ < , F. BOUDET.
V • . V '-

;-, -r . Jour. dePharm, etdeOhim., May, 1842i

/' MR. VIGNOLES' LECTURES ON CIVIL ENGINEERING^ V.

Lecture 12.

—

Railway Estimates.—^Thls lecture had reference to

the consideration of estimates, as applied to railways—that is, to

ascertain lineal dimensions, superficies, and cubic contents, and.

affixing the proper rateable prices, to work out the monicd results.

The professor said, that, probably, the most ready way to give r

general idea on this subject would be to go briefly over the severa!

heads to be considered in framing an estimate. It was assumed

that proper plans and sections of the work had been prepar-
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ed in a skilful manner beforehand, Mr. Vignoles strongly insisted oi^

the necessity and importance of having all such documents furnish-

ed on a much larger scale, and with vastly more attention to accu--

racy and detail, than had often hitherto been the case, particularly

for parliamentary estimates, observing, that erroneous data and
calculations could not but result from a neglect of this rule : and he

stated, that, although many of the standing orders of parliament

were annoying in some respects, yet the principle on which they

were framed, went to compel a compliance wiih forms, in doing
which, greater previous investigation and accuracy pf plans and
sections, became absolutely indispensable.

The quantitij of land required formed naturally the first item of

an estimate. It was but seldom, indeed, that the very small econo-

my of taking land for one line of railway only was adopted. To
a given breadth, therefore, for a double line—say, from eight to

ten yards—must be added the necessary allowance for fencing and
ditching—say, three yards on each side—making a constant

breadth of fourteen to sixteen yards of land throughout, indepen-

dent of the necessary slopes in excavations and embankments : the

additional quantity for these, depends, of course, on the depth of
the cutting, or height of the bank, in the various places, and on the

ratio of the slopes of the earthwork. Suppose, in a cutting or

banking of ten feet, this ratio to be one horizontal to one perpen-

dicular, then, such slopes of one to one require ten feet additional

breadth of land on each side—together, twenty feet—viz., twice
the depth or height to be added as a further breadth, beyond the

constant one for the railway and fencing. In like manner, for

slopes of one and a half, two, two and a half, or three to one re-

spectively, multiply the varying depths or heights of cutting or
embanking by three, four, five or six, as the case may be, for the

necessary augmented breadth of land due to the slopes, along their

several extents; and thus, from the lengths measured, and the

heights figured, on the section, the varying quantities of land are

obtained, multiplying length by breadth, and reducing the areas to

acres and parts for agricultural districts, and to square yards for

land in towns and their immediate vicinities. For the prices to be
assigned to these superficial quantities, the engineer must depend
on the land valuer, who is also to judge of the amount of contin-

gent damages. On an average, the actual quantity of land for a
double line of lailway, including the slopes of earthwork, may be
taken at ten acres to the mile, but the precise areas must be ascer-

tained in detail in the way explained. The cost of land for many
of the leading lines of railway had been as much as £5000 per
mile for the whole of their length. The cost of land for lines at

a greater distance from the metropolis was less—still, from the nu-

merous contingent after-charges, in respect of land, the sums were
large, and had often far exceeded the original estimates.

The fencing of the land comes within the province of the engi-

neer, though it is sometimes comprised in the item of land. Thq
piode of fencing must always be regulated upon the custom and
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jnaterials of the country. Dry stone walls, earth mounds with
furze hedges, posts and rails, quickset hedges, and broad side-ditches

or drains, are the principal kinds of fencing through agricultural

lands ; walls of brick or masonry, set in mortar, are generally call-

ed for ihrougli towns or building land. The several lengths of
each of these are ascertained from the plans; the prices are ob-
tained in the localities. Including farm gates, the cost of fencing

varies from Js. 6d. to 3s per yard lineal in the country. In the

vicinity of towns, for stations, etc., the price will vary from 5s. up
to 10s. per yard, according to circumstances, which it must be the

business of the engineer to ascertain.

The third item is usually that of earthwork—that is, to reduce the

undulating natural surface of the ground to the railway level or

gradient, by cutting through hills, and filling across valleys. Mr.
Vignolcs having, in the first course, entered at large into the con-
sideration of earthwork, thought it unnecessary to say much here.

The price of the earthwork depends abstractedly on the average
work that an able-bodied man can perform in a day, in various soils

—this it should be the study of the engineer to determine. The
mere price to the workman, for getting and filling, may be taken at

from 2d. to 5d. per cubic yard, for the various kinds of sands, grav-

els, or clays ; and from Gd. to 2s. for harder materials, rock, etc.,

but, in addition, various other matters are to be provided^—bar-

rows, planks, wagons, temporary railways, etc.—the present ratod-

ern practice in moving large quantities of earth is vastly different

to what it was in this country thirty years ago, or to what it still is

on the continent, more particularly in the greater distance to which
the material is carried ; these several distances between the exca-

vations and the points of depositing them, either into embankment
or to spoil, must be ascertained from the longitudinal section, and a

careful examination on the ground—these distances are technically

called the lead; for distances under a quarter of a mile, the prices

are higher, in proportion, than for longer distances. Taking the

average description of soils, and the average distances. Is. per cu-

bic yard may be taken as a covering first estimate, upon the whole
number of cubic yards of excavation or of embankment, whichever
may be the larger quantity shown upon the section. The quanti-

ties of earthwork in a railway, on an average per mile throughout
the whole distance, might be taken as a characteristic of its cost,

so far as mere construction went, independent of carrying estab-

lishments, stations, and land, over which items the engineers sel-

dom had control. Mr. Vignoles said it would be very interesting

to have an abstract of the quantities and cost of theearthwork, dis-

tances carried, etc., on all the railways, and indeed, of all the other

items of the works, as actually executed ; they would become val-

uable precedents for future estimates, particularly if accompanied

by explanations of the circumstances under which the operations

were carried on. The great haste with which many of the rail-

ways were executed, while the late powerful excitement lasted, had
added greatly to the cost, by raising the price of labor. Mr. Vig-
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noles stated that he had already given some such abstracts of tho

railways that had been executed by him, or under his directions,

and he was prepared to give more, and he hoped that other engi,

deers would follow his example, as it could not but be very satis-

factory to the proprietors of the diflbrent concerns, as well as ajus-

tication to the engineers themsslves, and to the directors, that ihev

could go into the minutest detail of expenditure. The professor

then gave al)3lracis, in round numbers, of the quantities of earlh-

vrork on many of ths principal lines of railway, as well as could

be ascertained from the sections, llo mentioned the North Union
railway, twenty one miles long, with 135,000 cubic yards of earth-

work per mile, at an average cost of lOJd. per yard, including all

extras and contingencies. The Midland Counties, 57f miles, with

100,000 cubic yards of earth per mile, at an average cost of 13d.

per yard, including slips and all chargej, the soils nearly the same
m each, and the average lead nearly alike—viz., one mile—attri-

buting tho difference to the great haste i\nd great demand for labor

\n the latter. The mean of these would be now a fair estimate.

Having estimated for the cost of obtaining the arliiicial bed of

the railway, the next item would be the Bridging and Masonry—
that is, to restore the previously existing communications of roads,

canals, or other railways, the passage of rivers, watercourses, etc.

etc., by viaducts, aqueducts, ordinary bridges, culverts, drains, etc.,

and often by heavy retaining and breast walls. Under this head
came the bridges of brick, timber, or iron;—in very marshy coun-

tries, where the foundations are likely to be bad, and the drainings

liable to be affected, timber may be resorted to, and used in the

shape of piling, with cross beams to sustain the rails across the

openings, avoiding thus the cost of arches, abutments, and wing
walls. The ascertainment of the several superficial or cubic quan>
titles in each of these different constructions, is a matter of simple

mensuration from the working drawings. The attachment of
prices to these, in all their various details, with sufficient accuracy^,

depends on the mature judgment and expei;ience of the engineer ;

and it is by a long course of careful study and observation that the

young student, in his employer's office, and on his works, can alone

hope to acquire this knowledge. It was but too common, in mak-
ing estimates, to fall short in this item, particularly in the number
of occupation bridges, which, owing to the complicated holdings,

improvements, etc., had to be provided for to a vexatious extent, or

bought off. The masonry is generally in proportion to the earth-

work, and in many cases has happened to be of nearly the same
amount of cost. The average number of bridges on a main line of
railway might be taken at five for two miles.. Diversions and em-
banked approaches of roads, gravelling or metalling the new sur-

faces, and the contingent operations, should be separately calculat-

ed. They are included under the head of fencing, of earth vvork»

or of bridging, or kept as a distinct item, according to the practice

of the engineer, but they form a large sum, varying from 100/. ta

500/ per mile, according to circumstances, and, in preliminary esti-
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ttiates, are too often omitted, or are put into that refuge for all defi-'

cient items—-contingencies.

The item of Upper Works in general, or permanent way, had
been gone into so fully in the recent lectures, that it was not nee*

essary here to do more than mention it, as forming a leading point

in considering estimates. It is usual to add 10 per cent, upon all

the items of the estimate, properly belonging to the engineer. Be*
sides these were the preliminary expenses of surveys and Act of
Parliament. The management, including cost of conveying, etc.,

and all salaries and expenses of direction, office, engineers, solici-^

tors, etc., etc. Then came the expenditure on the stations, engines,

carriages, repairing and building shops, fittings, and all the carry
ing establishment necessary for passengers, also for goods and for

warehouses, wharfs, and other accommodation. It was in them
the heavy extra expenditure of railway capital mostly went, and
which, in the early stages of the railway system, could not be prop*

erly judged of. By way of summary, Mr. Vignoles said he would
give, in his next lecture, the actual cost of one or two lines of rail-

way which had come under his direction, and which might be use-

ful by way of reference in making out estimates on other occasions,

though the construction and w'orking of railways must be regu-

lated on much more economical principles than had hitherto been
the case, or no more of them would be undertaken.

Lecture 13. In continuation of the observations on Railway Es-
timates, which had been commenced in the last lecture, Mr. Vig-

noles observed that, having therein gone fully into the items of con-

struction of railways, he had only glanced at the very necessary

provision to be made for the efficient worlcin^ of them-^viz., the

Stations and Carrying establishment, upon which he would say a

few more words, for it was mostly under this head that the chief

causes—or, rather, the chief excuses—for extra expenditure, or

excess of estimates, had arisen. Properly speaking, this item, so

costly, and yet so indispensable, should be taken as falling on a rail-

way company,' not as proprietors of the road, but as carriers—the

distinction being, that if the railway was let on lease, as canals

have been, or if every body could carry on the railways, as they

do on the canals^—if, in short, public safety and public convenience,

and generally necessary arrangements, did not make it imperative,

or, at least, highly desirable, that the railway companies should be

carriers (of passengers, at all events.) the expense of stations and
carrying establishment would not fall on them, though they must
still be incurred by some parties, before the railway can be brought
into profitable operation ; nevertheless, the public, who are to use

and be benefitted by the road, having, after all, to pay in one shape
or another, arc greatly interested in a proper expenditure, any ex-

cess of which is sure to be felt in increased charges or in diminish-

ed accommodation, until the grievous expenditure of a rival line is

introduced. In analysing the cost of Stations, it is obvious that the

land always forms a prominent item, for, being near towns and pop-
ulous places, it is to be bought by the yard, and not by the acre

—
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building land, villa land, etc., instead of mere fields. Hence, ii

will not be surprising, if it is found that the cost of the land, for

the stations only, on manj' of tlic great lines, has amounted to as

much as one-third of the whole cost of land for the railway. The
buildings erected at stations may be divided into three classes

—

those for the accommodation of the passenger trffiac—those for the

goods, minerals, etc.—and those for the repair and maintenance of

the engines, carriages, etc. At principal towns, therefore, large and
distinct establishments must be erected j and, on long lines, a prin-

cipal central depot for the engines, is often required in addition.

At the minor and road stations the whole may be grouped togeth-

er under one roof. In no department of expenditure have so

many differences, and so much useless extravagance in construction

and arrangement been displayed, as in the buildings at stations

:

and hundreds of thousands of pounds have been absolutely thrown
away from want of sufficient forethought and consideration, and
by erecting enormous masses of buildings, either at the wrong
places or in an injudicious manner. It was better to wait until the

character of the traffic was ascertained, before making such ex-

pensive permanent establishments, and then to increase the accom-
modation by degrees. As an example of a moderate expenditure

under this head, Mr. Vignoles mentioned some particular instances,

and went somewhat into detail. At the terminus of a railway in a

manufacturing town with 80,000 inhabitants, there had been an ex-

penditureof £9,500 for the passenger buildings, sheds, etc. ; £5,500
for goods' warehouses ; about £2000 for the mineral traffic ; and
about £3000 for fixtures, turnplates, etc.—say, in all, about £20,000
exclusive of the land, which had amounted to a very large sum,
upwards of £13,000, including a good deal of spare space, exist-

ing buildings, etc. At a smaller town on the line, but with some
extent of goods' traffic, the cost for passenger buildings, sheds, etc.

was £2500 ; for merchandise accommodation, £3500 ; turn-plates,

fixtures, tools, etc., £1000 ; land about £8000. On the same rail-

way the cost of six or seven various minor road stations, including

water tanks, coke and engine sheds, tools, etc., was £3500 ; land

about £1500; sundries on the whole line about £1000—being a
gross expenditure of £50,000 on station, land, and buildings, for a
line of about twenty two miles, which is at the rate of £2273 per
mile ; and the corresponding carrying establishment of engines
tenders, etc. (for passenger traffic only), was about £19,000; for

passenger carriages of three classes, horse-boxes, trucks, etc., about
£13,000 (the wagons for merchandise, coal, etc. as well as the en-

gines, etc., being provided by carriers on the line, who provided
their own carrying stock) ; and the necessary buildings for repair

and maintenance of engines, carriages, etc. with tools, fixtures, etc.

about £12,000—making a gross cost of £44,000, or £2000 per'

mile. The whole of this concern having been arranged with the

strictest regard to economy, may be taken as a fair average, and it

will be safe to say, that £4000 per mile for an effective carrying
establishment, with the necessary stations, is a moderate sura. For



Mr. Vignoles' Lecture an CivU Kn^in^Bring\. . 1^9

lines of less traffic, if of considerable extent—as, for ioftapce,^ sajr

for some of the long lines from the present railway tiermihi in the

north of England, to either of the priiicipal towns in Scotland, a

smaller amoumt might be sufficient; but Mr. Vignoles considered

that it would be unwise to estimate a smaller expenditure than that

of £3000 per rtiile for Stations and carrying establishments^ on a
line to be worked by locomotive engines, and it would be much
safer to take £4000 ; on either of these sums, £l50d per mile for

the locometive stock and buildings must always be estimated, an<l

about £500 p6r ihile for the carriage department—leaving from.

£1000 to £2060 per mile for the stations, according to the extent of
accommodation ; keepitig the instances of extraordinary outlay on
some of the principal railveay lines as examples to be avoided, and
not to be imitated, or referred to, as necessary.

Under the last head of Management, came all the various and
miscellaneous items of expenditure, between the first concoction of
the project, to the closing of the capital account. The prelimiinary

expenses of examining the ground, levelling, surveying,' maps etc.,

and all the formalities in the engineer's department, to enable ap-

plicatien td be made to Parliament ; the ascertainment of the

traffic, revenue, travelling and other expenses of various kinds, etc.,

generally undertaken by the secretary ; the valuation of land, etc.

by the surveyor ; the collections of the names of owners and oc-

cupiers, notices to them, applications for their assents, etc., and the

management of the Bill throughout all its stages, falling to the charge

of the solicitor. All these must be incurred before a spade was
put into the groiind, and had heretofore varied frOm £500 to £1000
per mile, According to the facilities afforded, the opposition encoun-

tered, the length of the line, etc. In future estimates, it was to be

hoped this item might fairly be put, as not exceeding the Imalle/t

of these sunis. Then came the setting out of the line, the detailed

levels and surveys, and all the office work of the engineer, until the

works are put into the haiids of the contractor. The minute valu-

ations of the property to be taken, and the juries, references, con-

veyancing, stamps, and all the various legal steps until the company
are put into full possession. Then the office establishi&ent for^reg-

iilating all the financial and ministerial affairs, and the temporary
arrangements, police, lawsuits, and legal and illegal charges of all

kinds, taxes and rates, interest and commission to agents and bro-

kers, travelling expenses, salaries, and a great variety of disburse-

ments of a miscellaneous kind, which, in the aggregate amount to

a larse sum. The whole of the outlay thus coming under the head
of Mandgenisnt has varied from 5 to 10 per cent, on the gross colt

of the railways hitherto executed, according to their extent, and
the amount of capital embarked, and especially according to thd
degree of vigilance exercised to keep down expenses, which de*
pends chiefly on the director or secretary, or under whatever name
the5acting manager of the company may superintend. Judging
from the examples past, and the deep impression which has been
tnade oii the public mind of the necessity of economy vti every d««

.27
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partment, Mr. Vignoles thought 5 per cent, might bfe estimated

hereafter, unless the lines were very short, and the capital small.

In recapitulation^ the Professor observed, that the young engi-

tieer should always keep in view, for his estimates, the preceding

great divisions of the cost—viz*, land, ihcluding the damages and
fencing^-cariAttor/i

—

v:orks f}f art (bridging, masonry, etc.)

—

iippet

works (the permanent railway proper)-^—sfafioti* arid candying es^

iablislunent—management^-^dind having, in his first estimates, allow-

ed amply for each of those items under their several heads, he

should add at least 10 per cent, for unforseen contingenciesi

Some of the preceding items would be common to almost all rail-

ways, and others, of course, would Vary greatly, According to logal

circumstances, chiefly regulated by the amount of earthwork ; for'

as that is"heaVy, so the works of art become costly, since the works
of art are mei-ely to restore the existing communications of the

Country, and the natural or artificial water coufses and drainage to

their state before disturbed, or as near as may be, and that to an
extent in exact proportion to the civilization and improvement of
the country, to enforce all which stringent clauses are inserted in

the acts of parliament, and plenty of persons are always Oil the

Watch to enforce them. Mr. Vignoles observed, that the land,

levelling of the ground, and restoring of Communications, might, on
the average, including contingencies, extra land, etc., be takerf as

forming about 60 per cent on the total outlay of railways hitherto

executed. But, referring to the items the professor had gone over

in detail in previous lectures, it appeared that, when proper econo-

my and circumspection was used, the necessary cost of the railway
proper^—that is, the necessary quantity of land fot* the road only, a
good substantial set of upper works for a double Way, and a comj
plete and eflTectiVe carrying establishment—might, and had been, ob-

tained for £10,000 per mile. All beyond is expenditure to obtain
gradients, more or less perfect, and Mr. Vignoles thought that the

great error all engineers had hitherto committed, the cardinal mis-

take—of which he himself was far from guiltlfess^—was, seeking to

make railways, intended, as they were chiefly for passengers, too

perfect—ih&i is, of cutting down his, and filling up valleys to too
great an extent, on the erroneous supposition that the engines were
always to carry luaximum loads, which was very seldom the casey

and never would be so on lines at a distance from the metropolis^

particularly such as the lines into Scotland, previously mentioned^
In short, the Professor insisted that the engineer should, in such in-

stances, and for the cross railways, which he yet hoped might be
introduced, make the gradients and curves much less theoretically

perfect ; and that the amount of expenditufe, beyond the above
stated necessary one of £10,000 per mile, should be reduced to the

Very minimum ; and he considered that henceforth an average of
£15,000 or £16,000 per mile, and a maximum of £20,000, or, in

very extraordinary cases, indeed, £25,000 should be looked to foi*

the construction of double lines of railway in any country, but that

most cases, of light traffic, and consequent adaptation of gradients,

.i^.-:;;
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jbr single lines, a sum of from £7000 to £12,000 per mile would be
the limit of total expenditure. Mr, Vignoles concluded by observe

ing, that the preceding abstracts were deduced from very detailed

accounts, which had been arranged on a uniform system, and kept
from the very commencement of each undertaking, so as to be
available, at any time during the progress of the works, to show
the exact state of the expenditure ; and had been finally wored
out to the nearest thousand pounds, as above. And the professor

expressed his great hope and expectation that this example would
be followed, and that similar accounts would shortly be forthcom-r

ing, of the corresponding items of cost on all the principal railways

in this and in other countries, more especially where complaints of
improper excess of expenditure overestimates (well or ill-founded)

had been charged, for the publication of such accounts—and the

more in detail the better—^would be the most complete defence of
the directors, and the most satisfactory explanation from the engii

peer, and alike valuable, as statistical information, to the country-^
as salutary guidance to the capitalist and speculator^—and as valu

»ble information ^qd warning to the ol^di *s well as to the young
practitioner.

The preceding is a very brief outline of this interesting lecture^

and following, we believe, is a correct abstract of th^ co^t of t^Q

JWQ, railways (][uot9d by ]R|r. Vi^nql^at
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ON STRAIGHT AXLES FOR LOCOMOTIVES. By Prof. VigHOIeS,

The fatal results of the late terrible catastrophe on the Paris and
Versailles Railway (rive gauche) has di-avvn the attention of the

public in general and engineers in particular, to the causes which
produce such fearful effects ; and the breaking of the axle haying
been prominently put forward as the original occasion of this and
many other railway accidents, it seems desirable that a dispassion-

ate inquiry should be instituted, and an endeavor made by calm
discussion to elucidate truth.

It is not intended, in the present note, to allude, except in gener-

al terms to the above accident. It is clear that the breaking of
the axles in this case was not of itself sufficient to produce such a
disaster. It was not the driving axle that broke, but the fore axle

ofthe small four-wheeled engine ; and it was with great regret that

I perceived the cause of the accident attributed to the principle of
construction of the machine. It must be quite eyident to all engi-

neers who have attentively read the details of the accident on the

Versailles Railway, and of the one that occurred on the London
and Brighton Railway soon after the first opening, that the same
causes were in operation, and greatly aggravated the sad results in

both instances, viz. the coupling together of two locomotives en-

gines of unequal power and of different constructions, the smaller

in advance :—On both occasions a long train of heavily laden car-

riages were moving at very high velocities on a falling gradient

;

on the occurrence of the accident to the smaller engine in front, the

diver suddenly turns off" the steam ; the man on the larger engine

behind, from whatever cause, does not act simultaneonsly, and a
few seconds continuance of the vast unchecked momentum of the

heavy engine with the steam on, overwhelms the ^m^ller machine,

and the whole train is overthrown. It is scarcely possible (o regu-

late this unity of action, more especially in the locomotives of un-

equal size and construction. Why are engines propelling from be-

hind objected to ? Evidently because, in the event of any obstacle

occuring in front, a simultaneous check cannot be given to the rear

engipe, and it drives the carriages forward upon each other, at the

very moment \yhen the opposite effect is required.

There is, therefore, quite sufficient to account for the accidents

in both cases, without raising the ridiculous and exaggerated cry

against the fourwheeled engine per se. As respects safety to the

travelling public, I believe, and I venture to say, in common with a
great many"engineers who are not manufacturers, that there is no
material difference between the four-wheeled and the six-wheeled

locomotives ; but th&t the consideration most generally influencing

the selection is that of the distribution of the weight of the machine
80 as to impinge less injuriously on the rails ; and it is well under-

stood that the system of the double trucks, or eight-wheeled sup-

ports for locomotives, tenders, «kc., as adopted on the American
Railways, has been introduced on this principle, the rails and upper



1 "TJ-T- 7 '

914 On Strait Axlesfor Locomotives.

works in that country being in general much lighter than with ug,

The real and important point, and which seems to have been
quite lost sight of in the vivacious discussions on what I would call

the minor question of the number of wheels, is, whether the cranked

axles for the driving wheels of locomotive engines ought not to be
abandoned, and whether driving axles should not be always made
straight. The eictent of prejudice in favor of cranked ?^xles is most
extraordinary. The very great increased expense iucurred in

making and strengthening them, the additional coniplexity and

cramping into narrower space of all the moving parts of the ma-
chinery, and the consequent wear and tear and inconvenience in-

volved by their use, to say nothing of the augmented risk, far over-

balance, in my opinion, any theoretical advantages alleged in their

favor, but which advantages and superiority, in practice, over the

straight axle engine, I could never discover and wholly deny.

Eight years since, after a hard struggle with the manufacturers,

straight driving axles were adopted for the locomotives on the Dub-
lin and Kingstown Railway. On that line, especially on Sundays
and on holidays, the traffic is quite equal to that on any railway

yet open. Trains of from 12 to 15 carriages (but with one engine

only) are at such times sent every quarter of an hour from each

end of the line ; and there has been no instance of accident from
any cause connected with the form of engine or axle, or with such

frequent departure of heavily laden passenger trains; and the

finance accounts of the Company show that the cost of locomotive

power, repairs, etc. is below that of other lines using cranked axles^

nor do I know of any cause of objection to the straight driving

axle, after seven or eight years experience of their use, without, I

believe, a single instance of failure which fully justifies my opiixion,

of their superiority.

On other railways I have been connected with I have not always
been so fortunate as to have succeeded in banishing the cranked
axle. As sometimes happens in Governmental and political strug-

gles, the votes of the controlling body have overpowered the opinion
of the executive, where a difference among members of our pro-

fession have given opportunities for Directors to exercise their own
discretion; and cranked or straight axles, four-wheeled or six-

wheeled engines, have been alternately adopted according to the

prevailing ideas of the majority of the several railway boards.

I have, however, reason to believe that several engineers of high

standing are becoming converts to the straight axle, and I congrat-

ulate the public on it, as a very important step in the right direc-

tion.

In respect to the attention to be given to the manufacture of axles

it is impossible to pay sufficient regard to the importance that the

scrap iron should have gone through the same processes ia its pre-i

vious different stages. On this subject I hope some of the exper
ienced manufacturers who are present will throw some light, es-

pecially on the details, for on the abstract principle there can be
no dispute, although I suspect it is greatly neglected, in particular
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for ordinary carriage axles, and probably only scrupulously attend-

ed to in forming the driving axles of locomotives.

Some of the French engineers, however, have, within a very re-

cent period, suggested that we must seek for the causes of the often
unexplained rupture of axles in another way. M. Frangois and
Colonel Aubert have both lately read, at the Royal Academy of
Paris, papers on the subject, and attribute the cause of the fracture
of the axle of the engine on the Versailles Railway to the iron hav-
ing been crystallized from the action of heat or magnetism. In sup-^

port of this opinion it is stated that the axle broken was formed
of the best iron, and was of sufficient dimensions; and that the
fracture had a decided crystallized appearance : and I have indeed
myself often observed the same character in broken axles, so much
so as to induce me to fancy sometimes that they had been formed
of cast iron.

M. Frangois stated in his paper that he had made a long continu-

ed series of experiments, and had observed that a magnetic action
on iron in a state of fusion will produce similar effects, and change
the small and closely adhering particles into coarse and large crys-
tallized grains, depriving the iron of its compact character. This
talented mineral engineer inferred that the action of heat upon axles

moving at high velocities might produce the same effect. Both M.
Frangois and Colonel Aubert seemed to be of opinion that the only
real precaution was to change the axles of locomotive engines so

frequently as not to give them time to undergo the crystalline

change ; suggesting, however, that iron that had been previously

worked up should alone be employed for axles, and not new iron,

which had more of a vitreous character, and was more susceptible

of crystallization.

Since this paper was prepared, I have reason to believe that this

crystallization of wrought iron has been noticed by some of our
eminent manufacturers, whose opinions there may be an oppartuni-

ty of obtaining ; and if it be, as Mr. Fairbairn informs me, that

cold swaging will crystallize hammered iron, the shocks that loco-

motive engines Sustain in their rapid transits may well be put as a
great cause of this remarkable change.

It is, however, clear, that to remedy and replace straight axles is

much easier and cheaper than to deal with cranked axles, and I

venture to state it as my humble opinion, that as much ingenuity

and talent is thrown away in arranging locomotive engines with
cranked axles, and in perfecting the manufacture of those " crooked
billets," as there was in rolling iron into undulations for fish-bellied

rails ; which are now almost as much forgotten as, I doubt not, the

cranked axles for locomotive engines will one day be.

Remarks.^—M.r. Hodgkinson was certain, from the results of his

experiments, that a succession of strains, however slight, would pro-

duce a permanent deterioration of the elasticity of the iron.—Mn
Fairbairn had been told by the engineer on the Leeds line, that he
considered all crank axles to be constantly deteriorating from per-*

Cussions, strains, etc., and that they should be removed and replaced



216 On Strait Axles for Locomotives. ;^-

by new ones periodically, to avoid danger of fracture.—A discussion

arose as to whether the crystaillized appearance observed in fractur-

ed axles arose from defects in the manufacture, in the quality of the

iron, or from the effects of working, either by percussions, strains,,

or magnetic action.—Mr. Grantham, although a manufacturer of

cranked axles, admitted that straight axles were less liable to break.

Cranked axles, from the way in which they were welded together

and shaped, were rendered weak and liable to fracture. On other

grounds, however, he believed that the cranked axles were prefera-

ble, as they produced a steadier motion, and much heat was saved.

Mr. Garnett believed that more straight axles had broken than

cranked one.—Prof. Willis showed the effect of vibration in dis-

-troying molecular arrangement, by reference to the tongues in

musical boxes, etc.—Mr. Nasmyth believed that the defects in axles

etc., arose in the manufacture, especially from cold swaging and
hammering, and also from over-heati#g in welding, all of which
causes injured the toughness of the iron. In small articles he found
great advantage from annealing ; and he believed that axles might
be annealed very cheaply, and would be more serviceable. He
disliked the fashion of referring all unaccounted phenomena to

magnetism and electricity, although he was convinced that very
singular electric phenomena accompanied the transit of locomotives

and the rapid generation of steam. With this was connected the

non-oxidation of rails, where the traffic was in one direction, and
the rapid oxidation when the same rails were travelled over in both
directions, as in the Blackwall railway. He had also observed
that brasses, in some cases, had from friction entered into coldfusion
-—that is, at a heat not perceptible to the eye, a complete disinte-

gration of the molecular structure had taken place, and he had seen

the brass spread as if it had been butter or pitch. He had no doubt
that this arose from electricity, but had not ascertained the fact

from experiment.—Mr. Fairbairn stated, that in hand-hammered
rivets the heads frequently dropped off, and presented a crystallized

appearance, while those compressed by machine were sound. He
found that repeated percussions, from the rivetting, hammering
plates, etc., induced magnetism in iron boats.—Mr. Vignoles could
not, from his experience, agree to Mr. Nasmyth's theory of the
oxidation of rails by single traffic, as the railway from Newton to

Wigan had been single for a long time, and was as bright as the

Manchester and Liverpool. The Blackwall railway was not an
analogous case, as no locomotives were employed.—Mr. Roberts
disbelieved the deterioration of axles by work ; he would rather
trust an old axle than a new one. He believed cold swaging and
hammering to be the chief causes of mischief. In fact, if axles

were sent out sound and well manufactured, they would rather im-
prove by working.

Mr. Nasmyth at a subsequent meeting gave some valuable prac-

tical suggestions on the cause of breaking of axles, which AVe pur-

pose noticing next month.
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BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE^

TWELFTH MEETING, 1842.

We are indebted for the following report partly to our owri
correspondents, and partly to the Athenceum and tie Manchester
Guardian—the latter paper gave a very copious account of the i-

whole of the proceedings, including the speeches delivered at the •

dinner.

REPOitT FRO^ THE COMMITTEE ON RAILWAY SECTIONS,

presented by Professor Vignoles.

A grant of 200Z. from this Associatioh was made at the Glasgow
meeting in 1840, on a joint application from the Geological and-
the Mechanical Sections, towards obtaining profiles of the various >

railways, chiefly with a view of putting on record (before the slopes

of the excavations become soiled over and covered with vegetation)

the geological appearances and strata developed in the many vast
openings made through the country by the operations of modern
engineering. At the Devonport meeting last year a renewal of the ..

unappropriated balance of the first grant was made ; the whole ;;

sum has since been expended, and the results are now laid before t

the Sections originating the subject, in the shape of the numerous :

working plans and sections of several of the railways, and of thtf [

enlarged parts of the profiles of the excavations.

In obtaining these the Committee appointed by the Association ;

have great pleasure in reporting, that they have been aided in the-

most effective and satisfactory manner by all the railway compan-
ies to whom they have applied, and also by their several officers,-

the engineers in particular having taken extreme pains and great
interest in forwarding the views of the Association. When so
many parties have thus zealously co-operated, it might be almost
invidious to name one without specifying all ; but in particularly

mentioning Mr. Swanwick, the engineer of the North Midland Rail-

way, the Committee wish to do so for the purpose of remarking
on the great pains taken by that gentleman in marking, as his works
went on, all the geological details of the cuttings, which pass through
so interesting a region, and which has put into the possession of
the Committee a vast extent of most valuable records of the kind :

sought for, and which at the same time forms a most striking exam*
pie, well worthy of imitation, of the combination of engineering and
geological information, applicable for economic purposes.

The Committee were not at first able to organise a system of
working the grant to their entire satisfaction ; but they found after

some experience that with the favorable disposition shown by all

the railway companies, they might (without increasing the expense,)
by degrees and in no great time, be able to form an interesting and
valuable collection, not only of the sections of the excavations of

"

the railways, but of the whole of the plans and profile of all the
lines, which, concentrated in one public depository, and open to
the inspection of all scientific and literary bodies and individuals,

28
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and to the public in general, under proper regulations, would be of

high interest. In fact such documents were almost necessarily re-

quired, as the mere indices wereby to identify the particular geolog-

ical profiles ; and so iiseful and important is such a collection likely

to become, that it is not unreasonable for the Committee to hope

and believe, that after another year's experience shall have matured
their arrangements and perfected their proposed system of records,

and brought down the expense to a certain and moderate rate per

mile, the subject may be taken up by Her Majesty's Government,

and made to form part of the great geological survey of the United

Kingdom, conducted by Sir Henry de la Beche, in connection with

the trigonometrical survey now carrying on by Colonel Colley and
the officers of the crops of Royal Engineers. The committee, there-

fore, are not without hopes that the geological and mechanical Sec-

lions will again unite in applying to the General Committee for a

further grant of 200Z. at the present meeting, to enable them to

complete the organization they have began.

The documents which the Committee have to submit are the fol-

lowing:

—

1st. Plaris arid sections of the whole of the Midland Counties

Railway from Rugby to Derby and Nottingham, about 58 miles.

Enlarged sections of the cuttings on that railway, prepared to be
filled in geologically. The chief characteristics of this district are

the gypsum beds, commonly called plaster of Paris, and the hydraulic

lime, well known to engineers as the Barrow lime.

2d. Plans iahd sections of the whole of the North Midland Rail-

way, from Derby to Leeds, about 72 miles. The entire of the geo-

logical details have been laid down on the working sections of the

cuttings ; but as it has been considered by the Committee that a

uniform system should be observed enlarged sections have been
prepared, on which, as on the similar Sections of the other lines, the

strata should be delineated. It may be observed here, that these

enlarged sections are on the natural scale of 40 ft. to an inch, that

is, the vertical and horizontal scale are alike, which is not always
the case in ordinary geological sections, and very seldom so with
the working sections, for earth work and similar engineering pur-

poses. This railway intersects the coal districts for many miles,

and is replete with mteresting objects.

3d. Plans and sections of the Manchester and Leeds Railway,
from Manchester to Normanton, about 50 miles. These latter are

not (^uite finished, but will be so before the close of this meeting.
Enlarged s&ction^ of a considerable portion of the excavation oil

this railway, are filled up with the geological details.

4th. Enlarged sections of the excavations on the Glasgow, Pais-

ley, and Greenock Railway, about 22 1-4 miles, with the geological

details.

5th. The same for the Manchester and Bolton Railway, about 10
miles containing full details of the strata where the remarkable fos-

sil trees were found, and of the trees also, models of which are in

the exhibition room at the Royal Institution in Manchester. The
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liberality of this company will aftbrd several opportunities for the

members of the Association to visit these trees, and the particulai*

profiles of the excavation where they are, will remain in the Geo,
logical section, or in the Royal Institution, where the models are.

.6lh. Enlarged sections of the Hull and Selby Railway, about 30
1-2 miles, with the geological details.

Some other enlarged sections are stated to be preparing for the

Committee, but they have not come to hand in time for the present

report. u*
These records, according to the directions of the Association,

will be deposited in the Museum of Economic Geology,in London,
where they may at all times hereafter be usefully referred to.

In conclusion the committee cannot refrain from observing that

the documents thus collected are equally important and interesting

to the philosopher, the geologist, and the engineer. To the phil-

osophical or theoretical investigator they present the curious and
varying features of the crust of this portion of the globe ; to the

practical engineer they offer a memorial of the experience of the

profession, whence many a serviceable lesson for future operations

may be learned ; whereby difficulties and expense may be hereaf-

ter avoided and diminished, and from which valuable information

may be derived for the appliance of materials in constructions, it

being one of the great arts of the engineer to avail himself of the

most immediate natural resources wliich he has to displace in one
instance, and to apply them usefully in another, when in juxta-pos-.

ition. And, on the other hand, the minute variations of strata and

soil thus accurately delineated, and referred to well defined altitudes

with respect to the general surface of the ocean, become of tlie very

highest interest to the geologist, and no less so to the mining engi-

neer, more especially on the lines of railway intersecting the coal

and mineral districts, where, in numerous instances, labor, directed

by science and sustained by commercial enterprise, has laid bare

in deep chasms the secrets of Nature, and the stores whence this,

country has derived so many advantages, and whose well-directed

energies have drawn from our mines of coal and rude metals that

abundant wealth and prosperity which the more splendid produc-

tions of Potosi and Mexico have failed to beatow on their pos-.

sessors* ' 5'^: ^-> A •
'?f(n -
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April 26.—The President in the Chair. X.

"A description of a new arrangementfor raising Ships of all classes

out of waterfor repair, proposed to replace the Graving Dock or the

Patent Slip in certain situations ; with observations upon the other

methods used at different periodsfor this purpose.'' By Robert Mai-,

let, M. Inst. C. E. ....

This communication describes an apparatus proposed by the an-.
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thor as a substitute for the graving dock or the patent slip, in situ-

ations where such constructions would be too expensive, or an in-

appropriate locality prevents their adoption. It reviews the prin-

cipal methods hitherto in use—such as stranding by bilge-ways, ca-

reening or heeling over, lifting by the camel, the graving dock, the

floating dock or caissoon, the screw and the hydraulic docks (both

American inventions,) and Morton's patent slip ; it enumerates the

localities for which each of these inventions is most applicable, and

then gives the objections to them. The author then describes the

general principle of his invention to be, the diffusion of the

the load or strain over the greatest possible number of fixed points

avoiding casual and unequal strains ; that there should be uniform
motion, with a power proportioned to the resistance. In providing

for this, the joggle-joint is used throughout. The machine consists

of a platform, supported upon a series of frames with joints at each
end, attached at the lower extremities to fixed points in the founda-

tion, and at the upper ends to the under side of the platform, which
is traversed by a series of beams, to the ends of which are fastened

rods connected with rollers, working in grooves along a suspended
railway on the cantilevers of two jetties, which are built to form
the sides of the aparatus. A chain connected with all these rollers

traverse in each suspended railway groove, and the power of a
steam-engine and wheel-work, being applied after the vessel is

floated on the platform and made fast, the frames raise the platform

and vessel together gradually out of the water, permitting free ac-

cess all round the ship ; and when the repairs are completed, the

whole is again lowered into the water. It is contended that many
practical advantages would arise from this system—that the ship

would not be strained, thai time would be gained, and that it is

superior to the ordinary methods now practised. The calculations

of the leverage, the division of the load over the fixed points, etc.,

are given in detail, and the paper is illustrated by a series of elabor-

ate drawings and a complete model of the apparatus.

Remarks.—Mr. Rendel thought that credit was due to Mr. Mallet

for the science and the practical skill combined in tlie production
of the contrivance under discussion ; it was perhaps imperfect in

some of the details, but he was inclined to believe that, in certain

situations, and for vessels of moderate size, it might be adopted.

Its construction would certainly be more expensive than that of a
patent slip, but it would be less costly than a graving dock, and not
liable to injury from hydrostatic pressure, to guard against which
frequently constituted a main portion of the expense of a graving
dock. The foundation of this structure might be simple, as the

weight was distributed over so many points ; he conceived, how-
ever, that unless it was established where the rise of tide was con-

siderable, the foundation must be laid at a depth of 5 or 6 feet un-
der low-water mark, to allow for the thickness of the frames and
the platform beneath the ship's bottom. He was of opinion that a
piodificatiqn of the plan might be advantageously employed for

pnal UftB. ;
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Mr. Hawkins agreed with Mr. Mallet that a ship must be strain-

ed while on a patent slip, because the timbers were all bearing a
weight at an angle ; but more particularly when leaving the slip,

as the stern floated whilst the stem was still on the cradle of the

slip.

Mr. Palmer did not admit the advantages of the proposed plan

over graving docks, for, as they are now constructed, they possess

every requisite convenience for examining the repairing vessels;

the gates are made to exclude the water perfectly, and the machine-

ry for pumping is so eftective, that a very short time suffices to lay

the dock dry. The plan might possess some advantage over Mor-
ton's slip in retaining the vessel in a vertical position, but it would
be more expensive to construct, and he was not at all convinced that

the objections urged against the patent slip were well founded.

Mr. Gordon observed that the position of a ship upon a patent

slip was exactly that in which it was built ; he could not therefore

understand why it should be so very injurious ; besides, if the stern

cradles were elevated, as was the case on some of the slips propos-

ed by Captain Brown, the vessel remained nearly on an even keel.

Another improvement introduced by Captain Brown was, substitut-

ing solid rollers for the wheels of Morton's slip, the axles of which
frequently twisted and prevented the progress of the vessel. Among
the modes of examining the bottoms of vessels enumerated by Mr.
Mallet, he had omitted the " gridiron," which consisted of a strong

frame of horizontal timbers resting upon the heads of piles a little

above low-water mark ; over this fx'ame the vessel was moored, and
on the tide receding was shored up, resting upon chocks. When
it was dry the bottom could be examined, and any slight repair

made before the returning tide floated the ship off. " Gridirons"

existed at Liverpool, at Havre, and at many other ports. \^^--^
The President observed, that, like the form of breakwaters, much

depended upon locality. Where timber was cheap, and the rise of
tide considerable, the plan might be applicable ; at Liverpool, where
the tide rose 30 feet, and in the Channel Islands, where the rise was
40 feet, the platform might be 10 feet above low-water mark, and
still accommodate any ordinary vessel. It certainly appeared to

avoid some of the main expences of the graving dock, in which so

many precautions must be taken for preventing the springs rising

and blowing up the bottom. The Institution was much indebted

to Mr. Mallet for the great pains he had bestowed on the commun-
ication, for the complete drawings and model illustrating it (which

were presented to the Institution.) and he deserved credit for the

ingenuity displayed in the contrivance.

Matj 3.

" Description of the Tunnels, situated between Bristol and Bath,

on the Great Western Railway, with the tnethods adopted for execut-

ing the works." By Charles Nixon, Assoc. Inst, C. E.

The works described in this paper comprised a large quantity of
heavy earth-work in tunnels, etc. ; they were commenced in the
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spring of the year 1836, and terminated in the year 1840. The
whole of the tunnels are 30 feet in height from the line of rails, and
30 ft. in width ; they are curved to a radius about 120 chains ; the

gradient of that part of the Hne is 4 ft. per mile. The strata through

which they were driven consisted generally of hard gray sandstone

and shale, with the gray and dun shiver, etc; in a few places only, the

new red sandstone and red mari were traversed. Every precaution

was taken for securing the roofs, by lining them with masonry where
the nature of the strata demanded it, and in some places invert arches

were turned beneath. Driftways were driven before the tunnels were
commenced, and shafts were sunk to enable the work to proceed at

several points simultaneously. The modes of conducting the works
by these means are fully described, with all the difficulties thai

wei^ encountered. The construction of the centres is given, with
the manner of linning the arches with masonry, which is stated to

be what was termed " coursed rubble ;'' but was of _a very superior

description, and in every respect similar to ashlar-work. The au-

thor offers some remarks with regard to the expense of working
tunnels by means of centre driftways. He states this plan to be
costly, and in many instances without corresponding advantages,

on account of the difficulty of keeping the road clear for the wag-
ons. He recommends that when driftways are used, they should

be on the lower side of the dip of the strata, as the excavation
would be facilitated, and the road would be kept clearer. In long

tunnels he has found the cheapest and most expeditious mode of
working to be by excavating the centre part from shafts, and both

the ends (together if possible) from the extremities after the open
cuttings are made. The drawing accompanying the paper gave a

longitudinal section of ali the tuunels, and showed to an enlarged

scale several transverse sections of them, where the variations of
the strata rendered either partial or entire lining necessary.

Remarks.—In answer to questions from Mr. Vignoles and other

members, Mr. Nixon explained that the extra number of shafts had
been required in order to enable the works to be completed within

a given time; there had not been any accidents during his superin-

tendence, but subsequently one of the shafts had collapsed. The
cost of driving the driftways, the dimentions of which were 7 feet

wide by 8 feet high, was ten guineas per yard lineal. He then des-

cribed more fully his proposed plan of cutting the driftways on the

lower side, instead of the centre of the tunnel, and stated the ad-

vantages chiefly to consist of a saving in labor and gunpowder, as

a small charge sufficient to lift a considerable mass of rock when
acting from the dip ; the road was also less liable to be closed by
the materials falling into it when the enlarged excavation proceeded -

from one side instead of upon both sides.

Dr. Buckland, after returning thanks for his election as an hon-

orary member of the Institution, expressed his gratification at the

prospect of a more intimate union between engineering and geology

which could not fail to be mutually beneficial, and cited examples
of this useful co-operation in the cases of railway sections, and mod-
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eis that had recently been furnished by engineers to the Museum
of Economic Geology. He then proceeded to remark upon the

geological features of the South-Westei'n Coal Field near Bristol and
Bath, which had been described by Mr. Conybeare and himself, in

the Transactions of the Geological Society of London (1824.)
Some of the tunnels near Bristol are driven in the Pennant Grit of
the coal formation. Where it is thrown up at a considerable angle
and composed of strata yielding slabs and blocks of hard sandstone
used extensively for pavement. In traversing such inclined and
dislocated strata, the engineer's attention should, he conceived, be
especially directed to the original joints that intersect the beds near-

ly at right angles to their planes of stratification, and also to the

fractures produced during the movements they have undergone.
These natural divisions and partings render such inclined stratified

rocks unworthy of confidence in the roof of any large tunnel, and
liable to have masses suddenly detached. Inclined strata of a simi-

lar sandstone are perforated by many tunnels on the railway near
liiege, in nearly all of which the roofs are supported by brick arches.

It has been found impossible to make the tunnels through Lias and
Red Marl without continuous arches of masonry. In any of the

tunnels which have been carried through strata of the great oolite,

the parts left unsupported by masonry would, in his opinion, be pe-

culiarly liable to danger, because even the most compact beds of
oolite are intersected at irregular intervals by loose joints at right

angles to the planes of the strata, and occasionally by open
cracks ; and it is to be feared that the vibration caused by the rail-

way carriages would tend eventually to loosen and detach these

masses of stone. He apprehended still greater danger would exist

in tunnels cut through the loosely jointed strataof chalk, unless (hey
tre lined throughout with strong masonry ; and even that, in a re-

cent case, had been burst through by the weight of the incumbent
loose chalk coming suddenly upon the arch. In open cuttings through
chalk, where the numerous interstices and the absence of alternat-

ing clay beds prevent any accumulation of water, there is little

chance of such frequent landslips as occur wMiere beds of stone,

gravel, or sand rest on beds ofclay ; but untd the side walls of chalk

ire reduced to a slope at which grass will gi'ow, they will be subject

to continual crumblings and the falling down of small fragments, sev-

ered by the continual expansion and contraction of the chalk, un-

der the destructive force of atmospheric agents, and chiefly of frost.

In open cuttings, where the inclination of the strata is towards the

line of rails, the slope should be made at a greater angle than if the

strata inclined from the rails ; if this be done, fewer landslips will

occur from accumulations of water between the strata thus inclined

towards the rails ; and such slips may be further guarded against by
minute and careful observation of the nature of the individual strata

and a scientific application of subterranean drains at the contact of
each permeable stratum with a subjacent bed of clay. Tunnels can
be safely formed without masonry in unstratified rocks of hard gran-
ite, porphyry, trap, etc., and in compact slate rocks ; also in masses
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oir tufa, such as cover Herculaneum, and are pierced by the grotto

of Pansilippo near Naples ; but in his opinion, wide tunnels driven

in stratified rock could not bo considered gcciire unless they were
supported by arches.

Mr. Sopwith confirmed the remarks on the importance to the civ-

il engineer of a knowledge of the geological character of the strata

through which tunnels or open cuttings were to be made ; the cost

was materially affected, as well as the stability of the works. The
angle of inclination and the lines of cleavage should be carefully

studied ; on one side of a cutting the slope might be left steep, and
all would be firm and dry ; whilst on the other, if the same slope

was adopted, all would appear disintegrated and wet, and a series

of accidents would be the necessary consequence. He could not

sufficiently urge the importance of a more intimate connexion be-

tween the geologist and the engineer.

In answer to a remark by Mr. Farey on the apparent advantages
of Frazer's centres for tunnelling, Mr. Bull promised to procure for

the Institution an account of the execution of some work with them.

" Account of the Machinery and Apparatus for compressing and
using Gasfor Artificial Illvmination at the Portable Gas Works of
London, Edinburgh, Manchester, and Paris." By Charles Denroche
Grad. Inst. C. E.

This paper gives an account of the improvements introduced by
Mr. David Gordon into the syphon forcing-pumps, reservoirs, etc.,

whereby the requisite degree of compression was obtained for ren-

dering gas portable for the purposes of illumination, and of the ar-

rangements adopted in the works at Edinburgh, Manchester, Lon-
don, and Paris. A description is given of the various kinds of ap-

paratus which were tried before a pressure could be obtained of
30 atmospheres, or 4.50 lb. per square inch. The portable lampsj

with their ingeniously contrived graduated cocks are also described

with the several parts composing the apparatus. It appears thatj

owing to the cost of compression, which was 3^. Qd. per thousand
cubic feet, and that of delivery, which amounted to 10s. per thou
sand cubic feet, the speculation was unsuccessful in a mercantile

point of view, although most of the mechanical difficulties were
overcome. The paper was accompanied by a series of detailed

drawings of every part of the apparatus.

In a paper lately read on some remarkable circumstances con-
nected with the Daguerreotype, it was stated that a cameo having
been suspended so as to hang near, but not to touch, a polished plate

in a box from which all light was excluded, the engraving of the

cameo was clearly and distinctly marked on the plate. M. Breguet,

the celebrated watchmaker, has addressed a letter to the Academy,
in which he states that he has frequently seen, on the polished in-

ner surface of the gold cases of his flat watches, the name of his

house plainly and legibly marked, the impression having been re*

ceived from the engraved letters of the covering of the works, which
did not touch the case.
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The present period of the history of railroads seem to be distin-

guished in a remarkable degree by the general discussion of thtf

economical relations of the system. This is owing partly to the

universal stagnation of business in its usual channels—^partly tor

"

the cessation of construction on most works and the natural diver-

sion of the attention of professional men to this particular subject—••

and partly to the eflforts of those companies who, wishing either to

commence or complete their works, are urging their claimis individ-

ually and those of railroads generally, upon the attention of capi-

talists.
'

That the proper discussion of this subject is of the greatest im-

portance, no one doubts. Mere empty assertion or even careless'

'

investigation of facts, is not only useless but positively injurious.

Discerning men have therefore directed their attention to the collec-

tion of strict and authentic statistics, and also to the rigorous anal-

ysis of the information already collected, with at view to its applica-

tion to future undertakings. Although a great improvcmeftt has al-

ready been made in the form according to "Which railroad statistics"

are published, there remains much to be done before the documents-

shall possess that clearness and distinctness of detail Upon which
all strict and rigorous calculation must be based. In the proper '

place we shall endeavor to point out these desiderata. Meanwhile if-

niay not be curious to remark that imperfect as th'e^e data itfay be,

they still contain nearly if not quite all the items, although not prop-

erly separated and distinguished—and from these we may derived

.29 .,-.
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tolerably correct approximations to the cost of railroad manage'

ment, even somewhat in detail.

Our object at present is to give an outline of the errors and difB-

culties which have operated injuriously upon some railrpads—and

to make an abstract of the information derived from well estab-

lished lines, with a view to determine as nearly as possible the cost

of management.

In doing this no claim is made to infallibility—^tior is liny reflec-

tion intended upon those who entertain different views. It is only

from the comparison of opposite opinions that the truth can in

most cases be arrived at, and improper warmth in criticising the

opinions of others^ as Well as over sensitiveness in bearihg the ex-

amination of our own—are alike unfavorable to fair discussion.

The errors which have produced such unfortunate results in some

public Works, have commenced at the very outset, and were prob-

ably contained in the very germ of the enterprise, we shall there-

fote consider, in the first place,

Errors in Locatiori.-^These have been generally committed by

those who have conceived the project—and not unfrequently be-

fore professional advice has been taken. In the enthusiasm with

which public works are nndertaken certain plans are frequently

laid which are improperly considered as identical with the work
itself, and urged with such feeling that when it is discovered that

they are inexpedient, it is too late to abandon them. The conceits

of a railroad with so many miles in one straight line-^of a tunnel

under this hill, or a bridge over that river, or the imposing entrance

into this or that part of a town, having once turned the heads of a

whole district, are apt to end in emptying their pockets. That

these are not mere pictures of fancy, every one knows who has been

familiar with the commencement of such works—we need not allude

to particular cases, as every one's experience will supply enough

of them. ;i'r*

A more culpable errdr of location; is that in which the terminus

of the road, or its intermediate points are placed with distinct ref-

erence to private interest, and in direct opposition to the general

interests of the company. These most mischievous mis-locations

have been so common and glaring as almost to have passed into a

byeword. Papertities to be built up and new avenues to be open-

ed, and a host of similar projects have generally resulted in serious

loss to companies. We would not however wish to include in this

censure, those locations where no natural oi* other difficulty existed,

and the general Interest has been consulted—^ven though certain
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individuals may have procured such a line as might result in their

benefit as individuals. The endeavor should be to accommodate

the greatest number without compromising the company. .
^^

Under this same head we might mention those instances ih

which the whole work has been undertaken as a matter of sheer

speculation. Most of our abortive or unsuccessful railroads came
under this class—but they are no more to be adduced as examples

of railroads, than the South Sea bubble as ap instance of legitimate

commerce.

Other errors of location are those which are exclusively the

fault of the engineer, and these are by far the least both in number
and importance. There are not many cases in which such mistake^

have been detected, and many which are supposed to exist turn upon
disputed professional points. Some of the earliest locations have been

re-examined. But these are hardly fair cases, for so little v»ras then

known as to the capability of locomotives, that we may consider

that under existing circumstances th?. best was done that could

have been done.

Before dismissing this branch of our subject, we will allude to a

difficulty often encountered in the cpmntiencement of a railroad

project—we mean the interference of persons ignoraijt not only of

matters exclusively professional but very often of the p]:inciple of

what is called common sense. Every engineer must recollect some

director or stockholder who imagined himself quite an engineer

—

and whose ignorance might generally be measured by his conceit.

Such men have been so often encountered and so often described,

that we need say no more of them. We might however safely say^

that these and other evils of a like nature cannot be avoided until

the profession ofengineering in this country stands upon the ^&aafi

^asis and organization with the other professions.
^'^

f.K:>^

•^
TO ENGINEERS, DIRECTORS AJUD STOCKHOLDERS OF RAILROADS^^

The commencement of the session of Congress renders it necessan

ry that all those whe feel an interest in railroads should bestir theoir

selves to obtain a repeal of that portion of the. tariff bill passed iix

August last, which relates to railroad iron.

At the time of the passage of that bill, no attempts were made^

to obtain an alteration until it was too late, and in fact few persoiur

had any idea that such a strange restriction would become a law.

• • .

"
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The arguments on this question need not now be given in de*

^ail ; they are briefly these.

Under existing circumstances no railroad iron can be imported

with the duty—the Jaw in fact amounts to a prj;)hibition.

No railroad iron can be made in thig country at as low a price as

it can be imported, even with the duty. No orders can then be

expected for home jnanufacture.

The result will then be that neither railroads now in construc-

tion nor those projected can be built at these high prices for iron.

The demand having ceased no iron will be rolled in this ppuntry.

and as not any of the more complicated patterns have been rolled,

in regard to experience in manufacture, things will remain as they

pow are.

- The consequent fall of price in England will draw orders un^il

the maximum is again reached.

I But how shall we do without railroads—how are our iron mines

to be approached, or our coal—what is to become of the large or-

ders for railroad castings—which were more profitable to our iron

masters than rolled iron ever can be 1

The evidences against this restriction for the present at least, are

so strong that we n^ed d\yell no longer upon them. We may hoW'.

ever remark in conclusion, that the importation of locomotive en-

gines ceased and the exportation commenced under the free law.

No one can feel more interest in the protection of our iron trade

than we do—but the present law in relation to railroad iron is

rather for destruction than preservation.

The following memorial has been sent to us, and although late in

in the date we wish to urge upon all our readers the necessity of

pressing it with all their might. As soon as a few subscribers are

obtained it may be forwarded to the member of Congress for the

district petitioning.

To the Senate and House of Representatives of the United States, in

' Congress assembled.

The undersigned would respectfully represent to your honorable

body, that owing to a succession of untoward events incident to

season, distance, unavoidable delays in the execution of orders, etc.

etc., instances exist where railroad iron now icaported and intended

to he laid down on railroads before the 3d of March next, will not,

in consequence of circumstance? above alluded to, be able to reach

^hat position entitling it, under existing laws, to exemption from du-

ty—and the iny>osition of a duty of twenty-fve dollars per ton will
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fail peculiarly hard on parties already sorely oppressed by th6 one-

rous undertaking of constructing roads at a period of peculiar em-

bairassment. Some of which roads being in an unfinished state,

find awaiting the return of a better condition of pecuniary affairs,

must, with the money already expended in surveys, grading and

superstructure, become a coipplete and total loss^ if subjected to an

additional burthen.

The iron now most approvpd in the construction of railroads, is

of a description that requires much time and labor in making, and

will not probably for many years to come be manufactured in this

pountry. To secure such iron, your memorialists, interested in the

construction of railroads, have been induced to send their orders

to England, where alone such description of iron is as yet exclu-

sively made. Some of these orders were executed under the law

of 1832, which authorized exemption from duty iflaid down within

8 years after its importation ; other orders were executed under the

law of 11th Sept. 1841, which law confined the exemption to iron

imported before 3d March, 1843, and for roads then under con-

struction at the passage of said last mentioned act, and *' for such

iron as was necessary to complete said roads," evidently thus in-

tending not to confine the exemption to the fact that it should be

laid down before 3d March, 1843, but that it should be imported be-

fore that period.

The unexpected passage of the Tariff Act of August, 1842, es-

sentially altered the act of 1 1 th Sept. previous, and now renders it

necessary that the iron should not only be imported before 3d March

next, but laid down permanently for use before that period ; the

consequence of which will be to expose some portions of iron to a

heavy and upexpected duty, which iron will be found impractica-

ble to be laid down before 8d March, 1843. Under this state of

things your memorialists would respectfully urge on your honora-

ble body so far to alter and modify the act of 30th August, 1842,

as to authorize an extension of time to three years, within which

iron, imported for railroads, shall be laid down on any railroad or

inclined plane, provided said iron be necessary to complete such

railroads as were commenced before 11th Sept. 1841.

Your memorijilists would also respectfully represent to your hon-

orable body the vast importance of railroads to the best interests

of the country, and although it may be said that the interest of our

own iron nunes would be promoted by the imposition of a heavy

duty on imported railroad iron, yet it is capable of demonstration,

that owing to the peculiar localities of our iron regions, it is first
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highly important, for their own interest, that accessibility should

be controled as far as practicable, and under the least burthens and

obstructions, as one of the indispensable means of rendering t)ur

iron mines valuable or available ; and as it will require years, and

vast capital, to construct works capable of manufacturing the Heavy

Edge or H rail, which is now most approved for durability and

strength, the question is. Whether it would not be nationally bene-

ficial to allow this description of iron'to be imported as under the

law of 1832, for a period of three or five years,leaving the flat bar^

which is capable of being made here with facility, subject to exist-

ing duty ?

Your memorialists are not unfriendly to the iron interest of the

United States, but they can see no injury to that interest by the

modification of the act of August, 1842, as set forth in this memo-
riftl.

And your memorialists as in duty bound, will ever pray, etc.

The following remarks upon the annual railroad table published in

our Journal, are attached to a copy of that table appended to the

report of the select committee of Board of Aldermen, upon the New
York and Alb^any Railroad.

The practical deductions from this table are so much to the pur-

pose that we trust our readers will refer back to it while reading

this paper.

REMARKS RELATIVE TO THE RECEIPTS, EXPENSES AND DIVIDENDS Olf

RAILWAYS IN MASSACHUSETTS AND NEW YORK.

It will be perceived, by a table from the Railroad Journal, that

the railway system, as a whole, has been eminently successful in :

Massachusetts, and that the Boston and Lowell, a freight railro^,

for the bulky article of cotton, and its produce manufactured, has

paid the largest dividends, to wit : The.average o^ 7| per cent, per

annum for fiv^ years.

It will be noted, that the income from passengei^s, on this road, -

advanced from $117,642 in the year 1837, to $145,953, a fraction

under 5 per cent, per annum ; while the freight was increj^sed dur- ,.

ing the same period from $63, 137 to $121, ^88, qr at ^h^ rate of ;

19 per cent, p^r annum. The increase in the item pf freight ^

on the extension of this road to Nashua, is ^n a mugh greater ratio '^

—to wit : from $18,406 to 56,764 in three years ; increase in freight

equal to 70 per cent, per annum ; and this too over a short road of
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14 miles, that is now further extended, and opened to Concord, in

New HampshirCi

The receipts and expenses on thi'ee of the principal roads for

five years (although too short for economy in their management,

and built at a great cost compared with present prices,) should sat-

isfy any person, that an investment in railway shares

—

^*judiciously

located and constructed, between desirable points" must be an in-

vestment equal to profitable real estate. This view is now taken in

England, as will be perceived by the following extract from the

Bankers' Circular of the 6th Feb. 1841

:

v.,
*• Regarded as property of permanent investment for income,

and not merely as speculative things, to be bandied from hand to

hand on the faith of names and exaggerated representations, we
have a higher confidence in railway shares generally, than we haci

when we wrote two years ago on the subject. Therefore, viewed

as valuable annuities, investments in the leading lines must be con-

sidered safe. We are giving no opinion of the present marketable

value of shares that may be more or less than the annuity is worth,

but merely asserting that the system is so far in advance of the ex-

perimental stage in which, on former occasions, we considered iti

as to warrant the description, that it has worked out a valuable

property ; which, as such, may ndw be set down as beingperma-

nently established."

It will be perceived by the table, that nine rail- * '

f'
"^^'

roads in Massachusetts, radiating from Boston, and :<i .<i^

in length 393 miles, cost up to Jan 1, 1842, the sum

of $16,300,937

'The redeifjts oh these roads from 2 to 5 years

since their completion, is -^'HifH-y-'^-"-/

From passengers $3,M5,804 .

"^^

.^;0¥^y From freight/^; A'-' ^ 1,816,422 \"?

't^^l' ^': ::--;r-0" —— $5,342,226

The receipts on the Western Railroad, from Worcester to Alba-

ny, 157 miles, fof the Idst ten months, up to the 1st October, 1842,

is $424,010. As the receipts for passengers and freight have

steadily incfeased, and in the month of October had rerached $59,-

141, it is thei'efore safe to estimate the gross receipts on this road

at above half a million ofdollars for the year 1842, ^ith an insufli-

cient number of locomotive engines and freight-cars. This $500,-

000 is exclusive of the earnings on the Boston and Worcester Rail-

road of 44 miles, which for 1 841 was $310,807. This year the re-
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ceipts will exceed $400,000, or say $900,000 for 201 miles of road.

That our capitalists have been unfortunate in their first invest-

ments, in short and experimental railroads, in and near this city, in-

judiciously located and constructed, is to be regretted.

It can in part be accounted for, and every candid inquirer after

truth will discover, that every railroad in England and in this

country, on long lines, between places of business or thoroughfares,

have been eminently successful. Our capitalists have suffered in

the following pioneer railroads, from their not being well consid-

ered, and costing too much. On the Long Island Railroad, via. Ja-

maica towards Greenport, there is to be a direct competition with

steamboats on the Sound, which is open nearly the whole year : on

its completion it will no doubt do a fair and remunerating business.

The Stonington railroad runs near and parallel to water, open nearly

the whole season^ with no country to support it* The New Jersetj

Railroad, with accidents from flood and fire^ has etitered into a suc-

cessful competition with steamboats from N. Brunswick to New
York, at very reduced fares, and this, tooj even with the expendi-'

ture of a large capital in the construction of 34 miles of road<

One item is the enormous sum of $352,727, paid for land, dama-<

ges, depots, and right of way. : .: .

The Harlem Railroad Company has expended large sums on si

tunnel, rock excavation, etc., on a short road, with few persons re-

siding at its terminus. It has $1,600,000 invested in 12 miles of*

road. The Patterson Railroad is a short road, with a limited pop-

ulation on its line up to a small manufacturing village ; on its ex->

tension it will be profitable. The Catskill Railroad was only par-«

tially completed into the mountains, and failed for want of mean^

to complete it. The Hudson and Berkshire has very severe grades,

but this road is expected to recover itself and pay dividends. The
roads from Albany and Troy, built for summer travel to Saratoga^

will prove failures, until they are extended to Whitehall. This .

avenue to Canada will certainly pay dividends. Other roads in

which our capitalists have embarked partake more or less of the
'

difficulties enumerated. In fact, we have to look beyond our own
^

city and the Hudson river for successful investments in railroads*

We find this to be the case on all the railroads west of Schenectady

to Rochester and Batavia. The several roads on this line are noW
^

earning 6 to 12 per cent, and even the Hudson and Mohawk RaiU
^

road has earned 6 to 7 per cent, per annum, on an expenditure o{ \

$1,100,000 per 15J miles of road, operated by horse and steam |

power, with the expenses of two inclined planes.
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The Utica and Schenectady Railroad has yielded,

on an expenditure of $1,900,000, in 5 years and 5

months, the sum of $2,019,979

The whole amount of expenses during the same

period, besides paying for the purchase of the Mo-
hawk Turnpike^ building 22 miles of road for turn-

outs, and paying severe taxes, was 707,964

W

Nett receipts in S years and 5 months $1,309,285

These remarks could be enlarged, by citing several instances of

well managed railroads at the South, where the freight o^ cotton

and bulky articles are among the principal items of revenue. We
will, however,- conclude by noticing the Camden land Amhoy Rail-

road. By an official report from the company, it is shown that this

road has earned its entire cost in seven yearsi It has,- however,-

had to divide its earnings with the Deleware and Raritan Canal,

with steamboats and wharves at its two Extremes, costing $2,829,-

797,—oh which it had to pay dividends, as well as to' its own
stocliholders, on a capital of $2,291,80^, Expended oil th6 canal,-

and in steamboats, wharves, real estate, ahd coal lands, $929,065.

"ithe canal, iri fact, earning only five-eights of oiie per cent.

The gross' receipts over the Camden and Am- ;.

boy Railroad, from 1st Jan. 1833, to 31st Dec. 1839,
"

'

Tfras ^,637,535

The gross expenditures during this period^ 2,253,99Sr

•./^^y^'%^

Nett receipts in seven years, :,": -/- >, $2,383,543

...,Being more than the cost of the railroad ; and this too with but

limited accommodations for the transportation of freight, at high

charges proportioned to other railroads. .^

TABLE, SHOWING THE LEIIGTHS OF RAILWAYS RADIATUfO FROM AND IIV

CONNECTION WITH THE CITY OF BOSTON*

Frorri Boston, via Albany, to Buffalo 518

,; Do. Portsmouth, to Portland, Maine 104

Do. Lowell, Nashua, and Concord 62

Do. to Providence, Rhode Island 41

From Providence to Stonington 47
"*

*

80

M
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Branch from Andover to Haverhill

Dedham Branch

Taunton Branch, and extension to New Bedford

Bedford and Fall River

Norwich and Worcester

New Haven to Hartford, 36, and extension to Springfield,

24 miles, not completed

iWest Stockbridge to Bridgdeport

\Vest Stockbridge to Hudson

.Troy and Schenectady

Troy to Ballston

Schenectady and Saratoga

Lockport, Niagara Falls, and Buffalo
^iii vnD-.«^.'

25f
2

35

13

58^

60

98
33

22

20

21^

43

U
«

((

((

<i

(I

<4

<(

«

l«

U

M

Miles, 1,203^

Note.—The connection of the New York and Albany Railroad

,with the above web of railways at or near Ghent, in Columbia

county, with a distance of only 118 miles from the Harlem river

will render available to the city of New York—at all seasons—an

expenditure of about thirty millions of dollars, on 1,203 miles of

. railways, now connected with Boston. The city of New York

;. has but 12 miles completed from the City Hall, in connection with

/..the interior. , ,

'tW'i

"TTTie report of Mr. Johnson will be read with pleasure by those

"interested in the great work which he has in charge. From it we
find that $300,000 dollars subscribed in New York City will enable

this company to furnish by means of intercommunications a con-

tinuous railroad to Albany, until the means shall have been provid-

ed for a direct one.

REPORT ON THK NEW YORK AND ALBANY RAILROAD, ETC.

? «• -

JoNA. J. CODDINGTON, EsQ.

Prest. N. Y. &, A. R. Co.

:

Sir,—In examining the map of the country through which the

New York and Albany Railroad passes, it will be seen that at the

distance of about seventy miles from New York city, in the town
of Dover, the line o'f the railroad approaches within about six

miles of the Housatonic railroad, at a point where there is an opeti

valley between the two.
The Housatonic railroad above this point must, in the event of the
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completion of the New York and Albany railroad, become an im-

portant branch to the latter road, in bringing to it the business of
the western portions of Connecticut and Massachusetts, which will

thereby be enabled to reach the city of New York in nearly thirty

miles less distance than by the way of Bridgeport, and will avoid
the navigation of fifty-eight miles of Long Island Sound, a trans^

shipment at Bridgeport, and about forty-five miles of an inferior

railroad.

It will be an object to the New York and Albany Railroad Com-
pany to effect the connection of the two roads so soon as their road

ia completed to Dover ; and when this connection is formed, a
continuous line of railroad will exist from New York to Albany
and Troy by the way of the Massachusetts and Albany and West
Stockbridge railroads, etc.

This route will serve to accommodate the travel between New
York, Albany and Troy, until such time as the New York and Al-

bany road shall be completed on the direct route within the limits

of the state, which it is reasonable to suppose will not be long de-

layed after the connection named is formed ; for the citizens of
New York will not, it is imagined, be long satisfied with the use of
an inferior railroad, located upon a route which passes into two
other states, over a more elevated summit, is fifteen miles longer in

distance, and forty to sixty miles of it under the control of a rival

corporation interested in diverting the [trade of the North and
West to a rival city.

The object of making this communication is to call your atten-

tion more particularly to the fact, that when the New York and
Albany railroad is completed to Dover, it will come into immedi-

ate and profitable use as a portion of a continuous line of railroad

extending to Boston on the East, to Buffalo on the West, and
North to Saratoga Springs.

It will also constitute the main trunk from which a branch of
three and a half miles (if the cheapest and most direct route for the

main line is adopted) will unite by a ferry across the Hudson riv-

er with the New York and Erie road at Piermont, and thus bring

the travel, etc., which that road may furnish over about fourteen

miles of the New York and Albany railroad.

It will also constitute the main trunk for a branch eight and one
half miles, extending to Danbury in Connecticut, which there is

every reason to believe will be constructed as soon as the main
road shall be completed up to the point of junction.

From Danbury there will remain only about thirty miles of dis-

tance to unite at New Haven with the line of railway extending

thence to Boston, Portland, and other towns, and thus bring the

whole of the Eastern travel by the best route for a continuous line

of railroad to New York city, over nearly forty miles of the New
York and Albany railroad.

There is not probably in the whole 3000 miles of railroad now
in operation in the United States, an extent of 63 miles of road

which preseifts so many advantages and inducements to capitalists
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fis the portion of the New Yo^k and Albany railroad from New
York city to Dover.

,VJ^,,

At one extreme it terminates in the heart of a growing city,

-with S5Q,00Q inhabitants. Through its entire length the country is

rich and populous, and will have important branches connecting

with it oil either side,

At the northern terminus, it will connect with aline of railroad

stretching 300 miles to the east, 100 miles to the north, and 400
piiles tq the west. The town of Dover, and the region

©I"
country

in the vicinity embracing Amenia, North-east, Salisbury, etc., in

addition tp the rich agricultural resources, is not excelled in the

abundance of its mineral treasures of iron and marble combined,
by any other equal extent of country in the United States.

The face of the country along the route of the railroad from New
York to Dover, is unusually favorable for the cheap construction of
the road, and for cheap and rapid transportation. The line from
Dover to the city has an average inclination of seven tp nine feet

only per mile, descending for 50 miles in the direction of the prepon-
derance in the trade, and is very straight, with maximum grades not

exceeding thirty feet per mile, and allowing of any desirable speed.

The probable cost of this portion of the road from Harlem river

to Dover, if the most direct route is adopted, ^ill not, from the

knowledge derived from vyprk already done under existing con-
tracts, exceed the following

:

Road bed complete, G2 miles, single track, at $6,-

400 per mile,

. Superstructure, single track

i, Land, fencing, and engineering
.i,^^i

,• . V : :r V; ; ,:; ^^. 1,025,000 00
1 Add for engines, cars, car houses, etc. 70,000 00
* " .

Total 1 1,095,000 00
.» To complete the road bed, and pay for land, fen-

ces, and engineering, the amount is $396,800 and
132,200 ^529,0p0 00
Deduct from this one third cosf of road bed, to be

paid in stock to contractors ;' : 132,267 00

$396,800 00
496,000 00
132,200 00

Deduct avfiilable subscriptiops in Pa'\ylipgs, Do-
ver, and Fatterspn

Remains
If means are provided to insure the immet^iate

grading of the road to Dover, the subscriptions
^ong the line of the road will be increased, I be-
jicYe, to the amount of

$396,733 00

70,733 00

$326,000 00

60,000 00

^266,000 00
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Leaving to be provided for by subscriptions in New York city

to complete the road bed and pay all expenses of land and fencing,

the sum of $266,000.
When the road bed Is complete in all respects, and the right of

way obtained, no great difficulty will, it is belipved, be experienced
in securing, by loan or otherwise, the means for laying down the
superstructure, which for a substantial iron rail, (and none other
should be used,) will cost as estimated about 8000 dollars per mile,

or for the the distance of 62 miles 496,000 dollars,

Assunjing as estimated above, that the 62 miles of
railroad will cost 1,095,000 dollars, the amount to

be divided annually' among the stockholders, in or-

der to give them seven per cent, is

The expense of transportation, when of a mixed
character, including passengers and freight, accord-

ing to the experience on other roads, may amount
with the repairs of road, to 40 per cent, of gross

receipts, or

i-irtV

$75,650 00

•*y 't.-UfSJur

51,100 00

Giving for the gross receipts per annum, in order

to realize 7 per cent, the sum of $127,750 00
To produpe this amount, if the revenue be supposed to be deriv-

ed frona passengers alone, and if two cents per mile, or one dollar and
a quarter only, is charged for each passenger passing the whole dis-

tance of 62 miles, it will require 102,200 passages both ways, or

51,100 each way per annum, giving per day 140 each way, or as

many only each way per day as can be conveyed in <iw) eight wheel
passenger cars.

The probability is, that at no season will the number of passen-

gers b^ less than this, and the average will be so much greater, that

the receipts, including what is derived from freight, will afford a
surplus, after making seven per cent, dividends upon the capital,

sufficient to complete the remainder of the road to Albany in a

few years, %Yithout greatly adding to the subscriptions.
^,

Respectfully submitted

:

V
* ^">'* E. F. Johnson,

Ch. Eng'r N. Y. & A. R. R. Co.
'' New York, Nov. 15, 1842.

h IV)

Patent Office, Nov. 1, 1842.

Having noticed in the public prints an entire misapprehension of

the late act ofCongress respecting the Patent Office, I hasten to say,

1 . That the new law does not alter the fea or duration of pa-

tents for. such objects as have been hitherto patentable ; the amount

of which is still thirty dollars, and the terra fourteen years. The
new law extends protection to a new class of cases, viz. Designs

embracing patterns for silk, woolen, and cotton fabrics, for busts,
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statue, or bas relief, or composition in alto or basso relievo ; such

protection having been granted by foreign countries, and not till

the present law by the United States,

2. The new law extends the privilege of renewal of lost patents

to all those granted before the fire of December, 1836 ; the former

law limiting it to those actually lost before the fire ; thus e}(cluding

many lost subsequent to the fire, and before recording new, leaving

the inventor remediless.

3. American Ministers, Consuls, etc., residing abroad, are now

authorised to administer oaths to inventors. By the former law

such functionaries were not permitted to perform this act ; thug

subjecting inventors to great inconvenience.

4. The Secretary of the Treasury is now authorized to repay

money paid into the Treasury for the Patent Office by mistake ;

thus precluding the necessity of making special applications to

Congress for relief

5. The new law forbids under a penalty stamping the word pa-

tent on articles vended where no patent has been obtained, and

compels patentees to stamp on the articles vended by them the date

of the patent ; thus affording the public information of the dura-

tion of the patent,

DC/^Editors of papers or periodicals will render a public service

by giving the above an insertion, as the subject matter is interest-

ing to a large portion of the community. i

.-.vv —
. ;- V Henry L, Ellsworth,

Commissioner of Patent!,

engineer department, central railroad. -

Savannah, November 7th, 1842, >

•i To R. R. Cuyler Esq,, President.

S«—A recurrence of the period at which a report from this
department has usually been made, affords me the gratification
of addressing to you, the following statement of the condition and
progress of the railroad.

The grading of the line is now complete, with the exception of
portions of Sections 54, 57, 5S, 62, 63, 66 and 69, amounting in all
to a distance of about four miles. The track has been laid, and the
road completed to Station No. 15. (West of the Oconee river and
152 miles from this city,) and a further distance equal to five miles
of finished superstructure has been done, leaving not more than 33
miles to be laid to reach the terminating Depot at Macon.
Timber has been furnished and delivered along the road for*the
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superstructure, to a point within 14 miles of Macon, and the re-

mainder "will probably be supplied by the end of the present year.

We have on hand a sufficient quantity of iron, to reach within

16 miles of Macon ; the remainder required to complete the road
has been ordered, and is expected to arrive before the end of Feb-
ruary : should this expectation be realized, we shall avoid the duty
of $25 per ton, imposed by the late Tariff Act, which goes into

effect on that article on the 1st of March next.

The Bridge, Trestle work and Embankment, across the river

Oconee, and its extensive swamp, has at length been so far complet-
ed, as to permit the regular transit of our trains. The work re-

maining to be done at this point, is confined to the main bridge over
the river ; and consists of the covering, roof, and a pier of stone in

the channel—the bridge being at present supported by a temporary
work of timber, founded on large piles driven in the bottom of ths

river, of ample strength to give perfect safety to the structure until

the masonry is completed.

The contractor is at present actively engaged in building a coffer

dam, for the purpose of laying the foundation of the pier, and ex-

pects to accomplish it before the end of the present year. The
stone for the pier has been procured, and delivered on the spot. It

is granite, of an excellent quality, and was quarried about 4 miles

below Milledgeville, and carried down the Oconee in boats.

The Bridge over the river is 266 feet in length, and is elevated

about 30 above ordinary low water. It is constructed on the lat-

tice plan, in two spans, and will be covered so as to be protected

from the weather. The trestle bridge, which carries the road for

about 2|3 miles over the river swamp, is of an average height of

17 feet. It is a frame work of great strength, no timber being less

than 12 inches square, and supported by piles driven firmly in the

ground. The remainder of the swamp is passed on on embank-
ment at the west end of the trestle bridge, of an average height of
16 feet, and makes in all a distance of about three miles between
the high lands on each side of the swamp. This has been a work
of great tediousness, in consequence of the unhealthiness of the lo-

cation in the Summer and Autumn months, and the frequent fresh-

ets in the Oconee, during the first twelve months of its progress.

It is about two years since it was put under contract. We have
had, during the past Summer, almost universal prevalence of fever

among our operatives on that part of the line ; indeed, it has been

a season of unusual unhealthiness, throughout nearly the whole
district of country traversed by the road. Every person attached

to this department with a single exception, has had an attack of

fever, and several of the assistants are still scarcely able to per-

form their duties.

An arrangement has recently been made with two of our most
responsible contractors, which will, if carried out, effect the com-
pletion of the road in time for our trains to run through in July

next ; and I can see no reason why we shall not be prepared to

open the business of the next season, at the Depot in Macon.
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' .It is confidently expected also, that the superstructure of the

Monroe railroad, which is now laid only to Griffin, (61 miles from
Macon,) will be extended to the Western and Atlantic road at

White-hall, (101 miles,) and that the State road will be in operation

fifty-two miles. Making in all a distance of three hundred andforty
three miles of continuous railroadfrom the city of Savannah, by the

4th of July next. Should thes6 expectations be reali:ied, o(ir citi-

zens will at least be gratified with the reflection, that they are not

behind their neighbors in " the grand march of internal improve-

tnent." It is quite unnecessary for me to speak of the advantages,

which, a connexion with the valley of the Tennessee by the railroads

now in progress will confer on this Company, and bn the city ; the

subject has during the past Summer, been coiistaritly presented to

our citizens, ahd there are very few of them "vtho are not familiar

with it.
. ,

Preparations are now being made at Macon, to put tip the re-

quisite buildings at the Depot, and they will be arranged with a

view to the heavy business that may be expected to flow to the

road, on its reaching that point.

The grading of the road, for about 14 miles of the western end
of the line, comprehends a succession of heavy cuttings and em-
bankments, with frequent curVitures. This is rendered Unavoida-

ble, by the uneven surface of the country, and of course involves a
heavier expense, than the average cost of grading the dther parts

of the line. The heaviest and noiost costly portions of this work,
are completed.

The embiankments have mostly been constructed by the use of
horses and carts, and the material in all cases being of a character

perfectly Suitable to the purpose, they possess great solidity. I

have adopted the plan of planting their sides with " Berniuda grass,"

which affords an effectual protection against "trashing by rains.

All the culverts and drains of this portion of the line, have been
built of stone, which w^e have been able to obtain within a few
miles of the road.

The troublesome ahd vexatious business of obtaining conveyances
of the requisite lands, and right of way for the road, has been ac-

complished for nearly the whole route. There are very few cases

remaining unsettled, and I do not apprehend any serious difliculty

in arranging them.

The feeling of opposition to, and prejudice against the enterprize

which prevailed throughout a considerable portion of the country
traversed by the road, is gradually subsiding, and I am confident,

that as its benefits become more generally extended and felt, it will

be regarded with general favor and approbation.

The business of the road since the opening of the fall season,

shows a great improvement on that of last year. Cotton is flowing

in upon us in great quantities, and the prospect of a profitable win-
ter's work is very encouraging. Our present equipment of motive
power is the same as the last year, with the addition of 10 eight

wheel burthen cars, nearly ready to put on the track.
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We could with our present number of En^nes and Cvts^ bring

in about 12,000 bags of Cotton per month, should that quantity

offer ; we have thus far kept the road clear, or so near it, as never
to have had more than two days work accumulate ; and I appre-

hend we shall have no difficulty in doing so during the balance of
the season.

In compliance with the general desire of the citizens, and a large

portion of the Stockholders of the Company, a reduction has been
made in our rates of freight, compared with the tariff of last year.:

Whether the measure will result in increased profits to the Com<
pany or the reverse, remains to be tested. The public appear to

be satisfied with the present arrangement.

The total Receipts for the year ending 31st October, are as fol-

lows,
*'

For Freight, - - - $91,456,31
« Passengers, - - - 30,167,00
« For transportation of U. S. Mails, 11,912,00 133,535,31

The Current expenses have been as follows,!

For Maintenance of way, $28,377,47
* Conducting transportation, includ-

ing salaries of Agents, Conductors,

Clerks, Laborers and various con-

tingent expenses, 21,269,55

For maintenamce of Motive power, re-

pairs of Cars, Engines, etc. includ-

ing rebuilding the Engines Geor-

gia and Tennessee, 15,188,58

Fuel and water for Engines, 4,810,80

Oil and tallow for Engines and Cars, 1,107,79 70,754,19

Leaving a nett profit of 62,781.1*

To this amount may be added

Transportation of materials for the construction

of the road, 10,000,00

Actual nett earnings of the road, 72,781,12

This sum, if applied to the capital expended in the construction of

the portion of the road in actual use, amounts to about 5 1-2 per

cent.

The distance performed by all the Engines during the year, is as,

follows, Atlantic 21,065, Oconee 19,792, Macon 17,129, Savannal^

17,941, John Bolton 9,818, Oglethorpe 8,469, Tennessee 3,723,

George 3,509. Total miles run 102,145. The quantity of fuel used

in performing this service is, 1358 cords, or an average ofone cord

for every 75 21-100 miles run.

The aggregate amount of the expenses of working and keeping

in repair, the road and machinery, with the transportation expenses,

being as before stated, $70,754,19, gives us the rate of 69 26-100

cen ts per mile as the average cost of running a train for the last

31
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vear. The investigations of the Cherelier de Gerstncr on this silb-

lect, show, that the average of all the railroads in the United States;

m operation at that time, (1840,) for this item, was about $1,00

per mile; It should be borne in mind that a much larger business

might be done on our road; without a corresponding increase of

expense. The present number of superinlendants, agents, clerks,

etc. would not be materially increased, if the business were doubled.

It is proper to remark in relation to the maintenance of way
however, that we have not yet felt the full expense of renewing de-

cayed parts, for more than half of our line. The average cost per

mile, for this branch ef our expenses, has been about $200 for the

last year, on the part of the road in operation. We may expect,

Ihat whenever the wooden superstructure reaches the maximum of

liecay, the expense will be double this amount. We find no diffi-

tully in making contracts with persons along the line, for the sup-

|)ly bf timber for keeping the superstructure in repair, on favorable

terms ; and in all cases where it can be done at a reasonable co5t<

we are substituting cypress timber, for the pine which was used in

the Original construAion, as the latter decays. My observation on
the subject of the decay of timber in our road, has led me to the

bonclusibn, that the renewals of decayed parts will be equivalent

to an iStttiriB reconstruction of the wooden portion of the road, once
In six years.

There has bedh hiUch written and said on the subject of prepar-

ing the timber by the use of mineral substances, so that it may re-

sist the ordinary causes of decay ; and many experiments are in.

progress, in various parlS of the country, to test the efficiency of
the several modes proposed to effect this most desirable object.

The plan which appears to find hiost favor in England, where it

Bias heen very extensively adopted, is the process ofSaturating the

timber with a solution of corrosive sublimate, termed "Kyanzing."
There have however, been various other modes proposed, which if

found successful will be much less expensive, and better adapted to

the circumstances of the public works in this country. Among
ikese, the process employed by Dr. Earle of Philadelphia, appear^
to have taken the lead. He uses, instead of corrosive sublimate, a
combination of the sulphates of Iron and Copper. Public opinion
aljjpears to be mlich divided on the merits of this ** process." My
impressibn is, that so far as our own work is concerned, the best

policy is, to await the result of the experiments that are being made;
on a very extensive scale dn the Western and Atlantic road in our
6vrn state, and to a considerable extent on the roads of a neighbor-

ing state. . The abundance of excellent timber throughout the whole
district of dountry traversed by our road, confirms me as to the pro-
priety of sdch a course. a^

The subject of " maintenance of way,** is one of the most import
tknt of all the matters connected with the management of a rail-

way; ii

' It is a great error to suppose it the best policy, to cut down the
iJIpehses of repairs of road to the lowest possible sum that will keep
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the road in operation. A proper investigation of th6 gubject, will

in most cases, show that an over-strained economy in this branch,

will result in constant derangement of machinery, involving increas-

ed expenses in the mechanical department, more than equivalent to

the apparent saving. To this may be added the vexatious delays

of passenger and mail trains, resulting from trifling accidents to tne

machinery.
From the best information I have on this subject, in relation to

the railroads in the southern states, it appears, the force required to

maintain the roads, is an average of about one man to a mile, while

we have for a distance of 147 miles only 60 men; we must there-

fore, as the wood work advances in decay, look forward to this

number being doubled at least.

Therje are no me^ns so effectual in regulating and controling the

expenditures of a railway as a system by which each item of the

multitudinous expenses may at any time be exactly known, and each
individual in the service of the company, be at all times made ac-

countable for the particular branch of outlay under his charge, from
a spike to a Locomotive £ngine.

It is difficult to perfect such a system while the work is in an un-

finished state, but we have endeavored to approach as near as pos-.

sible to it, and in another year, every branch of the service will be.

brought under systematic regulations.

The following is a list of the persons in the service of the com-,

pany, on the pai't of the road in operation.

Transportatioh Dbpartment.
- . ^ < -

Superintendent, \
Agents, •?

Clerks, 4 .

Conductors^ 9
Jiaborers, 21—361;

^ TRoAT> Department,

Road Master, 1

Carpenters, 9
Laborers, ^0—60)

Mechanical nEFARTMKNx*,,

Principal Machinist, 1

Master Carpenter, 1

Finishers, 9
Engine Men, 5
Apprentices, 8
Smiths, a
Strikers, 3
Fire Men, Si

Jobbers, S^

Carpenters, ' 4
Pattern Maker, 1—30

Total, -
- 126
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It is intended to provide an ample supply of Engines and Cars in

anticipation of the probable amount of btisiness that may offer, dur-

ing the next Season, when tlie road shall have been extended to its

terminus.

Our present Engines are what are termed the third class, that is,

they are of the lightest description usually made at the manufacto-
ries where they were obtained. Their maximum nett load at ordin-

ary speed on our road is about 65 tons or 350 bales of cotton of

medium weight. It will be necessary to have Engines of greater

power, when a further number is ordered, and I feel confident that

among the several improvements that have been made recently,

with a view of increasing the power without adding materially to

the weight on each driving wheel, we shall be able to select such as

will draw at least twice the burthen of our present ones, without
materially increasing the stress on the road.

In conclusion, I think I can with confidence congratulate the

stockholders, and the citizens, on the favorable aspect of our enter-

prize ; and its obvious beneficial effect on the business and pros-

perity of our city in particular. I think we may venture to say,

that there is not a city south of the Potomac, which has, during the

unprecedented pressure of the times for the last two years, shown
po decided indications of improvement as Savannah ; there has been
a greater number of buildings erected during that time, than for the

same period in many years—our population is rapidly increasing,

while that of neighboring cities is declining, and our citizens are

animated with the brighest hopes of the future.

It is true, our city and its citizens have taken on themselves heavy
burthens for the attainment of this object, but it is equally true that

\)y a little further exercise of the extraordinary patience with which
they have borne these burthens, they will reap a full harvest to re-

ward them for their sacrifices and efforts.

I cannot close this communication, without alluding to your la-

mented predecessor in oflice whom it pleased Divine Providence to

remove from us in the early part of the present year.

The example he has left us, of entire devotion to the duties he
had undertaken, his untiring perseverance and inflexible integrity

in the performance of them, should be emulated by every person
in the service of the company-—few will be able to come up to

such a standard—none to surpass it.

The steadiness and determination with which he pursued the

great object of benefiting his native State, and this city, and pro-

moting their prosperity, ought to give his name a place among the

most distinguished of public benefactors. It was an object which
was remembered in his latest aspirations to Heaven, but a few mo-
inents tjefore he yielded up his spirit to him who gave it. 2'

I am sir, ' I

,, , - ,. ,.
Very respectfully,

*

nt .

'

Your ob'dt ser'vt.

^ L. O. REYNOLDS, )
?^|' '

;''^'' r -
.

-
Chief Engineer. ^
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MB. YIONOLES' LECTURES ON CIVIL ENGINEERING.

Second course-Lecture 14.

—

Working expenses of railways.—Mr.
Vignoles commenced by reminding the class, what he hoped they
duly felt, that the great object he had in view during the present
course was to consider, in every bearing, the proportion between
the cost and expenditure upon any work, as compared with the
probable profitable returns. Although this consideration, and that
of the good result of any such speculations, might be thought not to

come strictly within the duties of an engineer, and until of very late

years had been neglected, and, in some striking cases, absolutely
repudiated, by eminent men, yet Mr. Vignoles was of opinion that

it must ever be kept in view, and should absolutely form a branch
of the engineer's study, for he ought to feel that any works he may
be called on to construct should not only be such as will reflect cred-
it on him, as a professional man, for design, arrangement and exe-
cution, but, as the Professor had, often urged, such as, in this com-
mercial country, where private enterprise and speculation attempts
and effects so much, will, by their success, prove the accuracy of
his judgment, and his capacity, as an adviser, to lead spirited un-
dertakers into future operations of the same kind. In short, that

the success of an engineer depends, perhaps, more on the beneficial

results of his works to the proprietors, as commercial speculations,

than on his own masterly conquest by art over natural difficulties.

But the engineer should further look at this subject in a higher point

of view, and consider that all unprofitable expenditure is so much
waste of the resources of a country, and that, of all professions in

society, his is the one most called upon to direct the laying out of
large sums on what may truly be considered national objects, for

the judicious and beneficial results whereof he is responsible, and
conse(][uently, whereon his reputation must ultimately depend. Re-
ferring to an expression in a late lecture, the Professor observed,

that he by no means intended to represent that it was not necessary

in the construction of railways, to reduce the natural undulations

of a country to uniform inclinations, but that it was to be maturely
considered at what cost such advantage is to be acquired, keeping
constantly in view a comparison of this cost with the working ex-

penses of a line more or less perfect. It was the investigation of

these loorking expenses that was now to be entered on. In pro-

ceeding to do this, Mr. Vignoles observed that he considered it by
far the best way to reduce to a mileage not only their gross sum,

but also each of the items, these being again subdivided as far as

possible. By a " mileage" he understood the result arising from

dividing the periodical amount of the expenses by the total number
of miles run by locomotive engines with trains after them. The
Professor insisted that this was the proper way, and gave a num-

, ber of reasons for his opinion, and for not at all considering the ex-

|. penses with reference to any proportion they might form of the

J
^ross receipts—the two sources of income and expenditure being
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perfectly independent of each other; and Mr. Vignoles further

thought this mileage comparison was the only one from which cor-

rect results cot^ld be drawn, and whereby materials and experience

might be collected, §o as to result in the practical benefit of com-
panies being able, before long, tq e.nter into contracts for most of
the items of expenditure at given rates. Some compapi^s had al-

ready contrapted with each other for the supply of locomotive

power, ca,rriages, etc. at a mileage ; the maintenance of the way
was now almost universally paid for by the Uneal mile of rail, and
he had nQ doubt but that, after a little more experience, other of

the working expenses of railways would form subjects of such a

kind of contract.

Mr. Vignoles then proceeded to enumerate t\\e general heads of

these expenses, viz. 1, locomotive power, subdivided into drivers*

wages, fuel, oil, hemp, etc. ordinary repairs, water and fuel stations,

reserve fund ; 2, carriages ; 8 maintenance of line ; 4, police ; 5,

conducting traffic and stations ; 6, rates and tastes ; 7, Government
duty ; 8, miscellaneous charges ; 9, management. These were the

proper items, exclusive of interest on loans, which, £ilthough to be

deducted before a dividend could be made, of course formed no
part ofthe positive working expenses of a railway. The Professor

then went into a minute analysis of these several items, as actually

disbursed on certain railways of various lengths, and particularly

of various gradiejits, explaining the reasons of excess of of diminu-
tion in one or other, item on the respective lines, exhibiting also

comps^ratiye tables, and making many valuable ob_servations upon
abtaining the best attention and greatest economy from the servants

of a public company, by instituting premiums graduated in propor-
tion to the diminution of annual working expenses.

Locomotive power.—In considering this item, Mr. Vignoles
showed, from an average of a number of lines, where the ar-

rangements \vere properly established, and the railway had been
long enough at work to have got all matters systematically arrang-

ed, thfc subdivision per mile per train might be taken as follows

—

viz. wages, ^d. ; fuel, 4d!. ; oil, hemp, etc., \d. ; making Id. per mile

as the mere cost of motion, exclusive of repairs of any kind. This

might be considered as applicable to an average of six or eight car-

riages per traio. Heavier trains only came occasionally in the

course of the 24 hours, and unless upon lines having exceedingly

favorable gradients, auxiliary engines were then applied, the cost

and mileage of whi,ch being included in the ani;uat accounts, the

above rate of calculation would still apply. On railways not having
a very considerable tra.ffic, the number of carriages, on the average,

were fewer than above stated, and the engine and tender might be
fairly taken as constituting half the gross load of each train. The
items of wages and oil, hemp, etc, would not materially vary on
different lines, except, perhaps, the first, or on short lines with very
great traffic, with quarter or half-hour trains, such as the Lond&n
and Greenwich railway, the Dublin and Kingstown, etc. The fuel

would be a variable quantity, but it would rarely exceed Qd. Next
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Wust be taken the ordinary repairs, and the Professor stated that in

no case was the old adage of "a stitch in time" so applicable as in

a constant vigilance and daily inspection and remedy of the small-

est defect in locomotive engines. A plentiful stock of engines of
the very best materials and workmanship, and an efficient and
roomy repairing establishment, though sometvhat costly at first,

would be found to be the means of keeping down the expense of
Repairs to a low figure. The amount of this item spread over a
year's working appeared to average, on well-regulated lines, about

hd. to M. per mile ; some instances had been as low as 6c?. The
expense of water and fuel stations varied fron \d. to Id. per mile.

The reserve fund was an arbitrary charge ; Mr. Vignolea assumed
that about 10 to 15 per cent, on the ordinary repairs would be suf-

ficient—say \^d. Thus it would seem that the total cost of loco-

motive power ought to be about Ibd. to \Qd. per mile per train.

In some instances it had been reduced so low as 1*. ; in others this

atnount had swelled to \M, and even up to 2*.

Mr. Vignoles then analysed the other heads of the working ex-

penses—viz. carriages, which he seemed to consider an expenSiVe

item, varying from 4c?. to Qd. per mile per train-—say frortl \d. td \d.

per carriage per mile, including the various descriptions of vehicles

for passenger traffic. The maintenance of the railway varied most
remarkably, from 2d. per mile per train (which had been the cost

On the Dublin and Kingstown railway, and was now even lower,

and Mr. Vignoles believed that on the Greenwich railway this was
also a small item, since they had replaced their stone blocks by
timber supports,) up to 1*. per mile per train, which was the cost

on several lines ; but, on a railway with the upper works properly

constructed, he thought that 6c?. to Sd. per mile per train ought to

keep a double road in good order, including a reserve or deprecia-

tion fund for renewing the iron rails—a contingency that should

by no means be lost sight of. The Professor her made a long di-

gression on this item, as to how much of the cost should be assigned

to atmospheric causes, and all collateral and contingent circum-

stances ; how much to the mere dislocation of the upper works

;

and how much to the positive wear and tear of the iron ; and point-

ed out some remarkable instances of saving in maintenance, where
the longitudinal timber bearings had been adopted. The charge of
police varied from Id. to 6d. per niile per tiain, according lo the

vigilance exercised ; in placing 2</. per mile as an average it was to

be considered only as an approximation. Conducting the traffic

and stations was an item that did not seem to differ much on the

various lines ; for the passenger department it appeared to be about

bd. Local rates and taxes would, of course, vary materially ; the

pobr rate formed a serious charge on all railways ; this item was
indirectly contingent on the actual profits of the company ; it ap-

peared, however, to be seldom less than Zd. per mile per train^

Government duty had heretofore been computed at \d. perpassen-

ger per mile—henceforth it was to be calculated at 5 per cent, on
the gross receipts for passengers only. This would, of course, make
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greater discrepancies ; still, as the new duty on the gross was es-

timated to be eqivalent to the old duty, an account might be ob-

tained if the number of passengers per train were known. Assum-
ing this number to average forty, taking all the railways of the

United Kingdom, the Government duty might be estimated at 5d.

per mile per train. Taking a mean of four or five railways, the

miscellaneous expenses were found to be about 2d. and the manage-
ment about 3d. per mile per train. Now, to make a summary of
all these, which was, however, to be taken generally, and, of course

liable to be affected in the details, but was still interesting to be

submitted in a popular form, and might be useful as giving a com-
prehensive view of the system :

Abstract of the average working expenses of a railway per mile per
train,

. Locomotive power—viz. wages. 2d. ; fuel, 4c?. ; oil, hemp, etc. Id.

ordinary repairs, Td ; water and fuel stations, ^d. ; reserve

fund, Ijd. 14
' Carriages, 4
Maintenance of line, 8
Police, 2
Conducting traffic and stations, 5
Local rates and taxes, ^^^ >f 'j^^ ,

:^^^^^ 3
Government duty on passengers, 5
Miscellaneous expenses, .,-< 2

• Management,
, ^ L 8

Total,
'

4

Mr. Vignoles did not, by any means, pretend that this was other
than a probable approximation. Some lines had been worked at a
lower rate per mile per train, including all the above expenses ; for

example, the latest accounts of the North Union railway show the

cost to have been only 3*. 4d., not including any funds for reserve.

The professor himself thought that 3*. was a fair sum, exclusive of
taxes and duty, which, however, together form a large proportion of
the expense. On the other hand, there were instances in which the

expenses had gone up to 5s. per mile per train. He considered it

would be a great public benefit if all railway companies, in their

reports, would give fuller details of the working expenses, and state

the number of miles run by trains. Some few boards set a very
good example in this respect. This was sometimes done for loco-

motive power, but the miles should only be computed as actually

run with the trains, and not to include the various extra distances

passed over in manoeuvres, piloting, signals, etc., which, though
necessary, were not part of the actual mileage of trains.

The Professor then drew the attention of the class to the fact,

that the locomotive power formed about one-third of the gross ex-

pense, and of that one-half only is likely to be affected by the grad-

ient or load, being only one-sixth of the whole of the working ex-
t :>'- ^. ; •_/- ' ^ " ''> •" - .*r '-"''^ ,i. •».» »_j- - I'l'" ~ '^'

. •
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penses, which was but a small item upon which a saving was to be
made, to justify a railway being constructed theoretically perfect,'

imless the traffic was likely to be continued, regular, and very heavy.
He further observed, that though he had proposed, for the sake of
an easier comparison, to reduce all the items of the working expen-
ses of a railway to a mileage per train, it was manifest that a con-
siderable addition to the nun4>er of trains daily, and, of course, to

the number of miles run, would very materially affect the locomo-
tive power only. The taxes would be contingent on the receipts;

and all the other items would be increased but in a very small de-
gree, on the annual totals, by an increase in the number of the trains

with a carriage or two less at a time* It was important to remem-
ber this, as it affected greatly the question of laying out railways.

Mr. Vignoles insisted that the extension of railways in England,
especially in remote districts, would not be carried into effect until

this subject had been more closely analysed, and had become better
understood. Looking at the practical working of the Newcastle
and Carlisle, the North Union, the Manchester and Leeds, the Shef-
field and Manchester, as far as opened, and other lines, all havingvery
heavy gradients, and contrasting their working expetises with those

of lines whose inchnations were much more favorable, the average
cost per train per mile did not vary greatly. Lines which had
been formed at a cost of from £50,000 to £60,000 per mile, a large

portion of which was to obtain perfect gradients, seemed to require
little less to work them than lines costing only from one-third to

one-half that sum. It is true they might be able to carry heavier
trains, and did so carry them occaaionally, but the average was
very nearly what had been stated, and, besides, the public were
best accommodated by lighter trains going more frequently. The
Professor said, he could only hope that his arguments would draw
attention to the subject, and that when, after the analysis of the cost

of all the railways had been brought out in the way shown in hi^

last lecture, and that of the working expenses, as in the present one
materials would be obtained for the solution of the problem, of what
must be the rule for constructing lines of passenger railways here-

after.

ELECTEO-MAGNETIC RAILWAY LOCOMOTIVB.

A trial of this very ingenious machine, colistructed by Mr. Iiavid-

son, was made last month on this Edinburgh and Glasgow railway,

in presence of a number of gentlemen, many of whom were Eminent
for their scientific knowledge. The construction of the carriage

is the first attempt which has been made in this coiitltry to apply

the powers of electro-magnetism to railway traffid, and from the

success which attended this trial, sanguine hobes may be entertain-

ed that the period is hot distant when it will eith6f supersede, in

many cases, the employment of steam, or lend a powerful aid to thii!^

mighty instrument in all the operations in which it is at preMort
r-^'-^r--^ \ 32 i'.l***i:.

•
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employed. The carriage was impelled along the railway aboiil d

hiile and a half, and travelled at the rate of upwards of four miles

an hour, a rate which miglrt be increased by giving greater power
to thfe batteries, and enlargitog the diameter of the wheels; We
understand that the carriage was built at the expense of the railway

Compahy, and we cannot but congratulate them in having the dis-

cernment to employ Mr. Davidson, a gentleman of much practical

knowledge and talent, to whose genius great discoveries have been

made in electro-magnetism, by whom the carriage was projected,

and to whose unwearied exertions the practicability of the scheme
is almost placed beyond a doubt.

The dimensions of the carriage are 16 feet long by 7 feet wide
and is propelled by 8 powerful electro-magnets. The carriage is

supported by four wheds of 3 feet diameter. On each of the two
axles there is a wooden cylinder, on which are fastened three bars

of iron at equal distances from each other, and extending from end
to end of the cylinder. On each side of the cylinder, and resting

on the carriagCj there are two powerful electro-magnets. When
the first bar on the cylinder has passed the faces of two of these

magnets, the current of galvanism is then let on to the other two
magnets. They immediately pull the second bar until it comes op-

posite them. The current is then cut oft' from these two magnets,

and is let on to the other two. Again they pull the third bar
until it comes opposite, and so on—the current of galvanism being
always cut off from the one pair of magnets when it is let on to

the other. i*

The manner in which the current is cut off and let on i^ simply
'thus :^—At each end of the axles there is a small wooden cylinder,

one-half of which is covered by a hoop of copper ; the other is

divided alternately with copper and wood (three parts of wood and
three of copper.) One end of the coil of wire which surrounds

the four electro-magnets, presses on one of these cylinders, on the

part which is divided with copper and wood ; the other end of the

tbil presses on the other cylinder in the same manner. One end of
the wires or conductoi-s which comes from the battery, presses

constantly on the undivided part of the copper on each cylinder:

When one of the iron bars on the wooden cylinder has passed the

faces of two magnets, the current ofgalvanism is let on to the other

^-two magnets, by one end of the coil which surrounds the magnetsj
passing from the wood to the copper, and thereby forming a con-

nexion with the battery. This wire continues to press on the cop-

per until the iron bar has come opposite the faces of the two mag-
-^, nets, which were thus charged with magnetism. On its coming
Jinto that position, the current is cut off" from these two magnets,

,l>y the wire or rod of copper passing from the copper to the wood
,.nnd thereby breaking the connexion with the battery. But when
J^e wire or rod of copper leaves the copper on the one cylinder^

it leaves the wood, and passes to the copper on the other cylinder

at the other end of the axle, and in so doing connects the other two
magnets with the battery, and they pull the next iron bar in the
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^ame manner. At the other end of the carriage there ar€ other

four magnets and wooden cylinder, with iron bars arranged in the

same manner.
The battery which is used for propelling the machine is compos-

ed of iron ^nd zinc plates immersed in dilute sulphuric j^cid, the
iron plates being fluted so as to expose greater surface in the same
space. The weight propelled was about six tons,—-Edinburg Evd
Journal

Naval Experiments on the Defences of Stjam Boilers.-tt-^

highly interesting experiment was tried at Portsmouth last monthj
on board the Excellent gunnery-ship, Captain Sir Thomas Hastings,

to test the efficacy of the defences of the boilers in steam-ships of
war. One of the greatest difficulties to surmount, in order to ren-.

der the steam navy of greater efficiency in action, is to afford ade-t

quate protection to the boilers against the shot of the enemy, as a^

ball perforating them would at once place a vessel hors dk cofnbat

With the view of affording this protection to the boilers, several

war steamers have been fitted up with extra defences at the parts

where the boilers are fixed. These defences consist of 15 plates or

layers of metal, each f inch thick. The object of the experiment
on boar4 the Excellent was to ascertain what resistance these de-

fences of boilers would offer to a cannonade at point blank distance^

which is 400 yards. An iron target was prepared, mz^de exactly

of the material which constitutes the protection of the boilers of a

steamer, and placed at the distance of 400 yards froni the ship, from
which guns at different calibre were fired at it. Admirals Sir E.

Codr;ngton and Parker, and a great number of naval officers, in-

cluding those from the Austrian frigate, were present to witness

the experiment. The first shot that was fired was an eight-inch

hollow shot, and was projected from a 68-pounder, medium gun..

It struck the bull's-eye, or centre of the target, and, slightly indent-

ing it to the depth of about 5 in., rebounded therefrom, and was
split into several pieces by the concussion. The second shot was
a solid 32-pounder, and was fired from a gun of 9 ft, C in. i it struck

the edge of the target, glanced off, and was split into two pieces.

The third shot hit the centre of the target, where it lodged, having

penetrated several plates. The fourth shot struck the third, and

sent it clean through all parts of the iron, splitting it into number-
less pieces, which were found on the off-side of the wooden stage

on which the target was fixed. The fifth and sixth shots went
through the perforation made by the third and fourth^ About 10

other shots were fired, all striking the target in various parts, and
completely destroying it. The result of this experiment has shown
how totally inadequate are the present defences of the boilers of
war steamers to protect them from the assaults of the enemy where
a precision of fire had been attained.

—

Times.
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THE CnOTON WATERWORKS.
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:x In order to understand the real magnitude and value of the Cro.

ton Waterworks, our readers may refer to the following article

from the IJew York Commercial Advertiser. The work, as the

editor observes, is worthy in its conception and design to form an

era in histor5% from the utility, vastness, and simplicity of the un-

dertaking. For centuries to come, it will stand a noble monument
of the enterprise, art, and science of the present generation. No
population of three hundred thousand ever before executed such a

plan—rnot undertaken to mark a field of battle—nor, like the vast

walls of China, Rome, or of modern Paris, in preparation for de-

fence in war. On the contrary, the Croton aqueduct regards the

health, temperance, and happiness of myriads of the present gen-

eration, and of ages to come. Annexed is the brief historical and
descriptive account, which is full of interest

:

" The work was commenced in July, 1835, and the whole amount
of expenditure since (Aug. 8), has been $7,606^13 84. Here are

some of the principal items : ""^,

C^Aqueducts, reservoirs, bridges etc.
1; ,

-^ $6,370,587

^.jSaJaries of engineers, etc.
^;i^t'-''\-':,i--<<^J'i'u---^H'

^^3,042
liaw expenses " - -^ ''.;:" 16,135 .

Real estate purchased 349,932

J. The whole Hne is divided into one hundred and pne sections,

generally half a mile long, and the first is the Croton dahi, by which
the Croton water is collpcted. This embankment is 550 feet long,

65 high, and 55 wide at the top, and is made of hydraulic stone

masonry. The beautiful sheet of water thus formed has been
named the Croton River Lake, to distinguish it from the artificial

reservoirs ; it covers four hundred acres of land, and ^ill contain

six hundred millions of gallons. This will allow a discharge of
thirty-five millions of gallons everyday, an ample supply for a long

time to come. Other dams can increase the (juaptity if it shall be
ever needed.

In the 4istance of 25 miles through Westchester county arc

passed an arch bridge of 88 foot, 12 tunnels or excavations undet
ground for the acqueduct, the aggregate length of which is 4,406
feet ; 3* ventilators and four waste-weirs for the discharge of sur-

f)lus water ; and all are finished at an expense of about four mil-

ions of dollars. At section 86 the aqueduct crosses the Harlem
river ; here a bridge is now building for this purpose, which is in-

deed a Herculean task, requiring more skill arid watchfulness than
any part of the whole line. It will consist of seven arches over
land, and 50 feet span, with eight arches over water of 80 feet

span, and when finished will nearly equal in dimerisions any bridge

in the world. Its cost is estimated at one million of dollars, and
its elevation is so great as not to impede the navigation of the

stream ; thus taking care bf posterity and the wants oirr metrop-

olis when she shall have extended to the Harlem river. Some idea
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of this vast undertaking may be formed from the fact that the ex-

cavation for one pier has been carried 34 feet belove the surface of

the water, and then, a rock foundation not having been reached,

240 piles, from 30 to 40 feet long, were driven in for the purpose.

Several piers have been already carried, by the aid of coflfer dams,

ffom four to fifteen feet above high water mark.
''

" Nearer the city there are more than 1,200 f^et of tunnels cut

through rock for two Unes of iron pipes, 36 inches iji diameter.

Section 96 embraces the receiving reservoir at Yorkville--an im-

mense structpre, covering a surface of 32 acres, resembling an in-

land lake, and containing 158 millions of gallons. The w^lls and
embankments are of the most massive and durable construction,

and the whole is ericlosed by a beautiful iron railing, The next
two miles form the connecting link with the distributing reservoir

on Murray's hill. ^)[\\s is a beautiful spot, and an admirable piece

of workmanship, of solid granite, in form square, but much small-

er than the other reservoir. Around its elevated summit, 115 feet

above rnean tide, and 31 feet above the surface, is a noble and
broad walk, affording a most extensive view of the city, the Hud-
son, and the the surrounding country.

The work south of the distributing reservoir consists in laying

pipes to supply the lower part of the city with the water. More
than 100 miles have been finished, and 30 more are yet to be ad-

ded. Splendid public fountains will be built in our principal

squares and pubUc places, furnishing a supply of water to the poor,

and highly ornamental to the city. Those at Union square and
the Park are now in operation ; the basin of the latter forms a cir-

cle JOO feet in diapiete^, with a turf bank, and the jets rise to a

height of 55 feet. The former has a basin 00 feet in diameter, and
three feet deep, with various jets 60 feet high, the most imposing qf
which presents the form of a wheat sheaf, resembling one in the

court of the Palais Royal at Paris. Both fountains are strikingly

beautiful, and few in the world are of equal dimensions.

The whole length of the aqueduct is 32 miles ; its foundation js

stone, and a bed of concrete made from broken granite and hydrau-
lic stone ; the sides are of hammered stone, and the floor an invert-

ed arch of brick eight inches thick ; the upper arch the same. On
the 8th of June last the superintendents went through the aquedupt
on foot, and the whole being found complete, on the 22d the water
was admitted to the depth of 18 inches. 'The Croton Maid,'

a

small boat prepared for the purpose, and holding four persons, was
then placed in the aqueduct, and navigated its entire length by some
of the same party. This novel voyage was made sometimes at a
depth of 75 feet below, and then again 80 feet ?ibove, the natural

surface of the earth, at the rate of a mile in 40 minutes, the veloci-

ty of the current. Wh^n four feet deep this will probably reach
two miles per hour.

On the 27th the water was admitted into the immense receiving
reservoir in the presence of a large assemblage, including the May-
or, Governor, Military, Firemen, etc. etc. To this basin the stream
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w^s admitted on the 4th day of July, amidst general and imposing
demonstrations of public joy.

. Since then the water has continued to flow about two feet deep
through the aqueduct, delivering into the receiving reservoir twelve
millions of imperial gallons per day, and as.yet only five or six mil-

lions in the pipes ; nor has any defect been found in any section

of the work. The Harlem bridge is alone unfinished, and it will

require a vigorous prosecution of that work to finish it in two
and a half years. In the mean time the temporary pipes used
there answer every purpose for the passage of the water. Over
twelve millions of dollars is the estimated cost of the entire

work when done. From ten to twelve dollars is the rate

charged per annum to families for the use of the water ; its

own force carries the stream into the highest stories of the most
elevated buildings. The names of Major Douglass and his succes-

sor John B. Jervis, Esq., the engineers, will be connected with the

Croton aqueduct as long as it endures. We have heard of the

'seven wonders of the world.' This may justly be considered the

eight ; and, although last in time, it is amongst the foremost for its

magnitude, expense, and public utility."

Astronomical Clock at Strasburo.—An astronomical clock

of remarkable ingenuity has lately been constructed at Strasburg

by a M. Schvvilgue. It is composed of three parts, respectively

indicating the time of the day, the day of the month and year, and
the movements of the constellations. The central moving power,
which is another and very exact timepiece, shows on the face the

hour and its subdivisions, strikes the hours and the quarters, and
puts in motion several curious allegorical figures. The cock-crow,
which had been mute since 1789, has been reproduced, and a pro-

cession of the apostles takes place daily at noon. The calendar

shows the months, the days, and the dominical letter, as well as

the Catholic calendar, showing every Saint's day in the year. The
plate or face on which these figures and signs appear makes one
revolution in 365 days for the common, and 366 for the bissextile

year, always reproducing the irregularity which takes place three

times in every four secular years. The moving fasts and feasts are

shown by an extremely ingenious process. On the 31st of Decem-
ber, at midnight, Easter day and the other moving feasts for the

year appear on the calendar. The third division is the triumph of

the artist's skill. A complete orrery after the Copernican system

is produced. The movements of all the planets visible to the naked
eye are represented. The earth is shown accompanied by her satel-

lite, the moon, which accomplishes her revolution in one month.
The different phases of the moon are represented on a different and
separate globe. Another globe represents the apparent movement
of the heavens, making one revolution in the sideral day. This
movement, is subjected to that almost imperceptible power, known
by the xiame of the procession of the equinoxes. The mechanism,

k.
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besides many other things, shows the apparent movehients of the

sun and moon with wonderful precision, and for an indefinite period

so that the rising and feettihgof the surt, its passage to the hleridian

the eclipse of the sun &nd moon, etc., arc all represented on the

face of the apparent lime in a most ingenious manner.

ELECTRicAti ExPERiMEPCT.—In the course of experiments insti-

tuted by Messrs. Wright and Bain for the improvement of their

electrical telegraph, they discovered that the electric circuit of a
galvanic battery is as effectually completed through a large body of
water as through an insulated wire. They have applied this curi-

ous discovery so effectually as to be now able to dispense with two
of the wires heretofore thought necessary for the action of their

printing telegraph ; and they are thus enabled to'print all commu-
nications, either verbal or symbolical, at any distance, by the use of
a single wire. We understand they are now in treaty with the

government to construct a telegraph on this principle between the

admiralty and Portsmouth. One insulated wire would be laid

down between the two points, to connect the galvanic battery of
Ihe outport with the printing apparatus of the Admiralty, and the

i-eturn current would be sent through the earth in lieu of using a

second wire to complete the circuit. Should the moisture in the

ground hot prove sufficient to conduct the electricity, the inventors

propose to transmit the return current by water ; making it pass

down the Thames to the German Ocean, and thence along the

Channel to Portsmouth ; this roundabout voyage to be performed
instantaneously. By thus simplifying, and consequently greatly re-

ducing the cost of the electrical printing telegraph, the inventors

have gone far towards rendering it generally available ; another

step in advance will dispense with all metallic connection what-
ever.

The Matcufacture or Watches by Machinery.—A gentle-

man, who has devoted twenty years of his life to the subject, has

made a variety of machines by which an incredible number of
watches, of every variety of size, may be made in a day. By one
of the machines 800 perfect plates can be produced in a d«iy, by
another the same quantity of barrels ; by five machines the requi-

site number of centre, third, and fourth wheels (crossed, polished

and cut) with balances for 300 movements. By another 200 pin-

ions can be cut and rounded ; by another the holes are drilled, the

tapping, the screw-holes, the various parts in the plate are sunk,

planting the depths and escapement, etc., and all with such exact-

ness as cannot be excelled, another for the making and polishing of

pivots, etc. Four other machines will be sufficient for making piv-

ots for 50 movements a day ; and to add to these, there are 20 oth-

ier machines for every description of work connected with the

watch making, and which altogether constitute a set. The inven-

tor has submitted these machines to the scrutinizing inspection of
the most experienced makers of chronometers and watches in Lon-
don, and not one has expressed a doubt of the work so produced
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being incomparably superior to that dotie in the usual way. Among
other distinguished names in the trade we have observed those of
Mr. Barwise, Mr. Earnshaw, Mr. Hewett, Mr. Vieyres, Messrs.
Frodsham and Co., with about a hundred watchmakers iti the

country, who, with the Duke of Hamilton and Mr. Howell, (of the

firm of Howell and James,) at their head, are engaged iri tairying

out the great and national object of restoring this lost and impor-

tant manufacture to England by means that while they greatly

lessen the price, will improve the quality, and entirely undersell our

foreign rivals, and be very largely profitable to all parties con-

cerned:

- Dredge's SuspensiOxX Bridge.—A new iron suspension bridge

on Mr. Dredge's principle has just been completed, at Wraybury,
in Buckinghamshire, about 20 miles west of London. It is stated

to be a very light and powerful structure, and is not half s6 expen-
sive as is the timber centreing for a commoh stone bridge of the

same magnitude. It is 17 ft. wide, 100 ft. span, and is intended

for every description of traffic. It is perfectly level front end to

end. It was completed in three weeks after the foundation stone

was laid.

Caoutchotjc Cement.—M. Valle, a fcolor maker, observing the

injury caused to the works of some of the greatest masters by the

influence of the atmosphere upon the canvass, has invented a solu-

tion (said to be of caoutchouc) which, although applied to both
sides of the canvass, leaves it sufficiently elastic to prevent crack-

ing, and secures it against the action of the atmosphere. To this

he adds a peculiar kind of varnish for the painting, which is said to

defy the ravages of time. ,
^

Mr. Jeffrey's Cement.—Some fufther experlnients have beeh
made in the marshes at Woolwich. A block of wood submitted

by Mr. Jeffrey was bored to the centre, exactly in the middle of the

joining, and a 5^ inch shell inserted, for the purpose of tearing

it to pieces. On a port-fire being ignited, the shell soon exploded,

tearing the solid wood in all directions, and into numerous frag-

ments, but in no part separating the pieces where the joining with
the cement was made. ;

'. The Galvano-plastic Process.—A proposition has been made
tjy M. Corney to employ this process after embalmment; for the

preservation of the human body after death. The idea> however
extravagant it may appear, is said not to be original, and that beau-

tiful specimens are to be seen of small animals, birds, insects, etc.,

which have been thus preserved by M. Soyez, of the Place Ven-
dome.

A German paper states that a proposition has been made to the'

Porte for the construction of a railroad from Constantinople to

Adrianople, and that it was well received. The ground, however,
between the two places is so difficult, that the work, if undertatk6r(

at all, will be one of great time and expense.
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An account of the great public works now in progress in Cana-

da will probably have some interest for most of the readers of the

Journal.

Many of the newspapers are bringing forward their " ship canals^

as rivals likely to sweep away the western trade from the Erie

canal, because they are 8 or 10 times larger, avoiding all allusion

to their cost increasing in the same ratio, or very nearly so. They
also do not inform us how the main consumers of the produce of

the west—the people of New York, New England, New Jersey,

the Army, Navy, commercial^marine, etc.—are to receive their sup-

plies via the St. Lawrence ; and, although exaggerating the really

great advantages of that route as far as tide-water, say not a word

of the immense superiority of New York as a port of shipment,

open throughout the year, and with rates of freight scarcely half

those from Montreal to England. The average difference is ftam

'2s. to 2s. 6d. stg. per barrel of flour, though the last Montreal quo-

tations were 6*. sterling to " London, Liverpool and the Clyde,"

the New York rates being at the same time, 1*. 6d. sterling. Now
the average rates from Lake Ontario to Montreal, are 1*. 6d. ster-

ling, per barrel of flour, which is only two-thirds the difference in

V .-.::•-— -^;.;',^ -.;x,-; _• 33 ..•--> .^.> -r... ,-:>..
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favor of New York ; so, that were floui* carried for nothing from

Kingston or Ontario to Montreal, that city would still be tinable to

compete with New York on equal terms. Western flour is deliv-

ered at Montreal lor about lOcZ* sterling per barrel less than at New
York, but the natural advantages of New York, as a port of ex-

port, more than counterbalance the advantages which Montreal de-"

rives from the downward navigation of the St. Lawrence ; and,

but for the English corn laws, the western trade of Lower Canada

would be limited to the quantity required for home consumption.*

That portion of the western trade which sdeka a foreign mafket

via the St. Lawrence, is attracted by political rather than national

or engineering advantages, and, to this extent, does not come with-

in the province of this Journal. The works now in progress, how-f

over, are to reduce the cost of transportation from Ontario to Mon-
treal, and, as this is the highest engineering consideration intolved

in their projection, its discussion in these pages is anything but oiit

of place. ' •'.' %',' '" '•^..;^^'^•;'^:';r^" j;v':-t-v-;'---;~-:/--v r'-'?>^'^~V','-'V-*.-^

It may be well to glanqe at the Welland Canal—the feeder of*

the St. Lawrence canals. The locks of this canal were originally of

wood, but the Canadian government is now replacing them with

locks of stone, 120 feet long 20 feet wide, and 8i feet water on

the sill, which will easily pass lake craft of 150 tons burden. The
original cost was £491,777 currency ($4 to the pound) and the

sum required for its completion, is estimated at £450,000-^say 4

millions of dollars on about.36 miles of canal, requiring an income

of $240,000 to clear expenses dnd 5 per cent* interest. It is safid

that the income this year will reach $100,000, and the writer be-

lieves it will eventually cease to be a burden on the Province, from

the very peculiar advantages it possesses over every route which

can be projected in the stale of New York for the trade of Lake
Erie ; which advantages are given at length, in an article on tho

" spring trade," in this Journal of 15th April last.

Steamboats have for many years descended the St. Lawrence
about 100 miles below Kingston, where the first canal begins^

This branch is called the Cornwall canal, and is just opened. It is

ll-»- miles long, 140 feet wide by 10 feet deep, locks 200 feet long in

the chamber, 53 feet wide and 9 feet water on the siil. Lockage

48 feet, cost $1,000,000 without any protection to inner slopes.

* Competition on equal terms with New York is generally considered impracticable

jh Canada, though it appears to the writer, that, by carrying western produce to Quebec
ill the St. Lawrence barges and transhipping there, oome saving might be efTccted. t;
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This work reaches from the head of the " Long Sault" to " Lake
St. Francis," as the next 40 miles of the river are called. At the

foot of this lake commence the "Coteau" rapids, then the "Cedars"

and the " Cascades," in which distance—15 miles—the St. Law-
rence falls 82 feet, expanding again into « Lake St. Louis." These

rapids are to be surmounted by the " Beauharnois canal," com-

menced last summer; 120 feet wide, 10 feet deep, locks 200 by
45. E*<ima«ed cost £255,900 ($1,023,600.) v;^^^^^:

;-'

Lake St. Louis is about 24 miles long and is connected

with the port of Montreal by the Lachine Canal, around the

Lachi.ne rapids, which has been in operation many years. It is 9

fniles long, lock 100 by 30 with 5 feet water on the sill. Lockage

About 40 feet. This canal varies much in width and depth like the

Erie canal. Its enlargement has just been commenced.

The distance (by steamboats and stages,) is estimated at 1 80 miles,

of which about 105 miles are still-water, 40 miles strong current

though navigable, and about 35 miles are rapids, the river falling

about 170 feet in that distance, though not uniformly, about 100

ieet occurring in less than 10 miles. r ; v > r r

Lake Ontario and Montreal are also connected bv the " Rideau,**

a military work, which is used for the ascending trade. Distance

by this foute about 240 piilqs.

The down-trade is by the river, about 200 miles, barges and

small steamers runnjpg direct from Kingston to Montreal. The

draft of water is limited by the depth in the " Cedars," where, at

lowest water, a vessel cannot p?^ss, drawing more than 4 feet, to 4

feet two inches. It must be observed that nothing has ever been

done to improve the down-trade of the' St. Lawrence,, and, thejwri-

ter believes, that a sum not exceeding £20,000 cy. would give 5 fbet

•water at lowest water in the Cedars, besides less important improve,

ments, such as removing boulders, placing buoys, etc., at other

places. In the spring of 1841, a large steamer from Ontario pass-

ed over all the rapids for the first time. Previous to this the trade

had always used the Lachine canal both ways, but, during the past

summer, the leading forwarders sent their barges and steamers over

the Lachine rapids ; their example was followed by others, and, fi-

nally, the Insurance Conipitnies were forced to ipclude these rapids

in their policies. ^
'

' "^ <^'
• ^^

'^'^ These little steamers are only 20 feet beam—some with paddle-

wheels, others with propellers—and take both passengers and

freight. The barges carry from 1000 to 1400 barrels of flour, and»
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with the trifling improvement above spoken of, would average

about 1500 barrels. The charges may be taken, throughout the

jseason, at 35 cents, (1*. Qd. cy,) per barrel of flour—insurance

about 2 cents per barrel. The up-freight is comparatively small irj

amount, as the merchandize, consumed by the farmers who pro-,

duce the flour, etc., which descends the St. Lawrence, reaches them

through the Erie canal. Notwithstanding this, the charges from

Montreal to Kingston differ little from those up the Erie canal.

Now the grand question is, how much will the canal reduce the

cost of transportation—more especially on the down»freight, which

jsindeed the only great consideration; for, if the western states

are to receive, their merchandize via the St. Lawrence, this up-

freight will be regulated entirely by the down-trade, if, as at pres-r

ent, via the Erie Capal, the down-trade becomes the only consid-

eration.

The proportions of the locks show that these canals are to be navi-

gated by large steamers, the Welland canal is a schooner canal,

hence the success of the work rests on the difference in cost of

freight from Kingston to Montreal, in steamboats, as compared

with the present mode by barges ; transhipment being of course

pecessary in both cases at Kingston. The lake schponers may go

to Montreal, but, as they only require locks 26 feet wide, it is clear

that the projectors of these canals looked principally to steamboats

to warrant the enormous difference in cost.
i

, ,. : .

The government of Canada, like that of New York, proposes no

reduction of tolls in consequence of enlargements. The tolls ^of

the Lachine canal are 2cl. cy.=3^ cents per barrel of flour for 9

miles, the boat pays $4, the hauling costs $2 50 ; in all $39.83 per

1000 barrels for 9 miles = very nearly 4 cents per barrel. Steam-

boats do not require towing, hence the cost by canal will be $2,-

50 less = $37.33 per 1000 barrels, supposing the steamer to pay

nothing additional on account of injury to banks, lock gates, etc.

Assuming the tolls on the great canals to be no higher than on the

old Lachine canal, we have for 36 miles of canal 15 cents, (14.932)

or 9d. cy. per barrel for these charges alone, leaving the forwarder

only 20 cents per barrel for 180 miles, on which sum the saving—if

any—must be effected.

We may safely take the rate from Albany to New York by the

Hudson, as the lowest' possible, because—the navigation is scarcely

, equalled—a single steamer tows 3 or 4 barges of from 200 to 500

tons each, and frequently a dozcp c^pal boat^ ^csides-r-ths corape?
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tition is great—they have the advantages of many years experi-

ence—the navigation is open during 8 1-2 to 9 months in the year

,—the up-freight is large and the number of emigrants also great.

The charge is still 12 1-2 cents per barrel of flour carried 150

miles = 15 cents {Qd. cy.) per barrel, for 180 miles, carried in bar-

ges towed by steamers under the most favorable circumstances.

But if the freight be carried in the steamers—if the up-freight be

trifling-—if the navigation be far inferior, 3G miles indeed of strong

current bordering occasionally on rapids'—if the season be shorter

and the total amount of business not to be mentioned with that of

the Hudson—it will at least not be allowing too much to add one

third for the same duty on the St. Lawrence which gives 20 cents

(1*. cy.) as the minimum probable, or rather possible cost per bar-

rel of flour, carried from Kingston to Montreal, in large steamers,

via the St. Lawrence canals, exclusive of tolls.* These are, even

on the present Lachine canal, at the rate of 15 cents, {Qd. cy.) and

that the enormous sum to be laid out on its enlargement—estimated

at $100,000 per mile^s to reduce these tolls, will be asserted by
no man of ordinary intelligence or integrity.

All the pilotage and the greater part of the insurance will be sav-

ed, by using the canals ; the former is $8 per barge and two thirds

of the latter 1 1-3 cents = 821.33 per 1000 barrels against $149.-

32 by the canals. The latter could be used when gales or head

winds would render the rapids impracticable to barges without

steam—on the other hand, the saving of time by the rapids would

generally be about 12 hours, and they can be navigated earlier and

later than the canals, as is only too well known in Montreal, so that

the river has the advantage of the canals even in these minor con-

siderations.

But if an additional foot of water can be had in the " Cedars,"

1500 barrels will be the average load of the present barges with no

other cost to the forwarder than insurance and handling, about

5 cents per barrel, and thus enable him to carry from 27 to 88

cents per barrel or even 25 cents in iron barges. The introduction

of such vessels, with the improvements already mentioned, would,

in the opinion of the writer, do all that is practicable or even desir-

able towards giving facilities to a downw^ard trade per day equal to

that of the Erie canal per year. Taking every thing in the most

* Flour wns carried during the past scaion from Montreal to Quebec for 6d. cy. per

barrel, equsl S 1-S cents, alao from Kingston to Montreal for ti cents, but at t loss in both
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favorable light, it appears at least, barely possible, that the contem,

plated plan of carrying freight in steamboats, should be equal in

econoipy to the present mode of transportation without any other

than the natural adyaptages of the St. Lawrence.

It will be said that barges may be towed on the St. Lawrence as

on the Hudson. But why then build steamboat canals at 7 times

the cost and with 3 timps thp tolls of a, canal for barges, when the

tolls on the steamer alone niust be more than the cost of towing the

barges by horses. If badges are to be used, all acquainted with in-

land navigation knqw, that towing by steamers on natural waters,

and by horse power op canals are the cheapest modes of effecting

such transportation yet devised.

The good people of Canada have also been entertained with the

idea of ships fror^ the ocean taking in cargos at Cleveland and Chi-

cago ; but as this journal is not devoted to romance or politics, it

is unnecessary to allude to it further than to say, t|iat the same story

is now used as a bugbear to frighten the people of New York

into a continuance of their insane expenditure ; as the enlargement

of the Erie canal—now indefinitely postponed—has been used for a

similar purpose in Canada. Lake schooners may be taken by the ca-

nals to Montreal and thus may transhipment at Kingston be avoided-

,,
These vessels must go through the canals and pay the tolls which

'the barges ayoid, the capital invested in the same tonage is three

times as great, they are much heavier and more difficult and ex-

pensive to handle, they will be towed with difficulty above the

Long Saujt, which objections united and properly estimated could

not be less thap six tinges the mere cost of transhipment.

Lastly, there is to be considered, what dimension of barges will

,. carry at the minimum cost. Judging fron^ the coasting trade of

all countries, where almost any depth of \yater may be had as well

as full loads, also from the great lakes, it will be found that the

average will not exceed 150 tons burden, But, in the present case,

there is another element—the cost of the canal—which again

should be determined from the present and probable future business

within a reasonable period. About 700,000 tons (exclusive of

stone, lime, clay, etc. for the enlargement, but including 150,000

tons lumber) pass annually over the Erie canal, of which about

140,000 tons are up-freight. Now it will be looking as far ahead

as any man, not ship canal mad, can desire, to assume the up-freight

of the St. Lawrence at 70,000 tons per annum. The tolls on mer-

chandize on the Eric canal are 9 mills per 1000 pounds per mile
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i:d cents pCr ton of 2240 pounds, very nearly = for 3G miles

$50,400 (£ 12,000 cy.) for up-freight. Repairs, superintcndancd

and renewals cannot well be estimated at less than S30,000, leaving

only $20,000 = at 4 percent, the interest of a capital of $500,000,

asum jnst about sufficient to connect Lakes St. Louis and St. Fran-

cis by a canal similar to the Lachine. But it is not fair to consider

these canals as useful to the t/j9-freight only, although their revenues

must be almost exclusively derived from it. Hence, increasing the

rates 40 per cent, above those of the Erie canal, we shall have $70,-

000 gross income or $40,000 nett revenue, the interest at 4 per

cent, on $1,000,000 (£250,000), the greatest amount of capital

which could be safely invested, as well as a suni, the writer thinks,

quite sufficient to have placed the up-trade on the best possible?

footing. But as the almost incredible sum of 80,000,000 has been

spent, or, to speak more correctly, squandered on 11 1-2 miles of*

the Cornwall canal, there remains only the Beauharnois and La-

chine canals on which any saving can be efiected by the application

of common sense and a little knowledge of the western trade.

The construction of the Beauharnois catial is estimated at £255,-

900, the enlargement of the Lachine canal at £225,000, together,

£480,000, though, judging from experience ih Canada, £750,000

will be nearer the mark. Experience in the same country also

shows, that £lOO,000 to £l20,000 will unite lakes St. Louis and

St, Francis by a canal similar to the Lachine and adding £30,000

for forniing a proper entrance to and cleai'ing out that canal, we
have £150,000 against £480,000 by the present plan ; the former

sum deduced from the actual costs of the Lachine and Chambly
canals, the latter directly against th6 actual cost of the Cornwall

canal. ,,. vjv-,-.^
^;,^.. .-. -; .;;- ;,- ;

.
- rZ, •:,;-::,./ . ;.•;;.:;,.; <:;,^;,;;. ._;,^, ,.

,
;

Not only should the least possible arhouht be expehded oh th^

Lachine canal, but the tolls should be immediately reduced to, at

most, the rates of the Erie canal, which has no St. Lawrenfce to

contend with. These are about one fourth the rates of the former

canal, and as the Lachine is the only one which can by any possi-

bility be extensively used for down-freight, every inducement

should be offered to that part of the trade by lowering the charges.*

The tolls on the Erie canal are 35 cents per barrel of flouf carried 363 miles, equal

3.5 cents per barrel for 36 miles canal, equal $35 per 1000 barrels, to which adding charge

on boat, and towing, $26, we have $61 as the total canal charges against $28 pilotage and
insurance by the river. It is possible that some portion of the down trade might be drawri

to the Lachine canal by adopting the rates of the Erie canal after let October, and about
half those rates during the summer. The saving of wear in the boat and also of time—'
hough the distance is about twice as great—arc however in favor of the rapids.



364 Canals of Canada.

It is unnecessary to more than barely allude to the present policy

as leading to a very different result by enlarging the Lachine canal

for a very large class of vessels, which, without any reduction of

toll, are, from their size alone, to reduce the total cost of transpor-

tation. It may be incidentally remarked here, that there is a vast

difference in the effects on this trade by increasing the capacity of

vessels by improvements in the St. Lawrence, and, on the other

hand, by enlarging the canals. By means of the former, an ad-

ditional load is taken in the same vessels with a trifling additional

expenditure, by the latter, a new and more costly class of barges

must be built, and the tolls—the principal item of charge—are in-

ci^ased in the very same ratio as the load, thus in a great degree,

neutralizing the anticipated advantages, besides rendering competi-

tion more difficult, on account of the greater capital required. So
wretched does the writer consider the present policy, that he does

not believe there is an engineer of character, even tolerably well

acquainted with the trade of the lakes, who would for a moment
hesitate between reducing the Cornwall to or rebuilding it on the

scale of the Lachine canal, and enlarging the Lachine to very near-

ly the scale of the Cornwall canal :—and, so far from attracting

trade to the St. Lawrence, these mammoth canals can scarcely

fail to have a directly contrary effect by increasing the tolls on up-

freight, an'd leading to odious restrictions and regulations for the

purpose of forcing the boats to use the canals downwards, thus—

'

as in New York—mistaking the means for the end.

Indeed the similarity is too striking throughout to be passed

by without further notice. In both countries the great aim of

government appears to be to effect a reduction of a few coppers

on each barrel conveyed from the western states to the Atlantic—

-

to accomplish this pitiful object—which they appear to regard as

the great end of human existence—millions are thrown away with

a prodigality contrasting strangely with the niggardly sums reluc-

tantly yielded to establish good common roads for the farmers, the

vast majority, or even to aid the great cause of education. Within

a few years about 20 millions of dollars have been spent on canals

in New York, from which no revenue will ever be derived—a di-

rect tax has been lain on all the property in the state, and, for fear

of diminishing the income of the Erie canal, and thus rendering

further taxation necessary, the citizens of New York are prohibit-

ed from using railways for eastern freight, a restriction unknown
even in the slave states. There is also another object which beau-

tifully illustrates the results of uniting public works with politics*
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Ifthe people ofNew York were emancipated from theirpresent" pe-

culiar institution," and the trade thrown open to competition, there

would be no possibility of plausibly advocating the enlargement of
the Erie canal and numerous speculators and adventurers would
thus lose all chance of speculation and patronage.

Canada is peculiarly an agricultural country, and nine-tenths of
the population would not be in the slightest degree benefitted by
any increase of western trade, though all must bear their share of
taxation if these canals do not clear expenses. The public works
required in Canada are better communications from the interior to

navigable water, and, secondly, a better commmunication for travel

between the eastern and western portions of the province* With-
out the former the settlement of the country will go on slowly—as

in the counties 30 or 40 miles north and south of the Erie canal

—

and the latter is indispensable, if the trade by the St. Lawrence is to

be anything more than a mere carrying trade from the western

states to the Atlantic. The fare from Montreal to Kingston is (in-

cluding meals) no less than $10, the time about 84 hours consuming^

2 days, the distance 180 miles of which 143 are by steamboat 1

What would be the western trade of New York with such draw-

backs ? The—at least—4 millions of dollars required for the St.

Lawrence canals would, as already explained, have given the great-

est posible facilities to the up and down trade of the river at a cost

of about one million, and the remaining three millions would have

constructed railways around the rapids of the St. Lawrence, and>

from the western extremity of Ontario to the outlet of Lake Hu-
ron, which would bring Montreal and Sarnia almost as near, with

regard to time and cost, as are now Montreal and Kingston. A»
these railways would undoubtedly clear expenses and interestf

—

there being a large business—the charge on the provincial

treasury for the best desirable communications for both trade and

travel would not have exceeded £8,000 per annum. The ** pros-

pects" at present are that, without either one or the other, the deficit

will be from £50,000 to £70,000 per annum. The improvement of

the Cedar rapids, frequently alluded to, forms no part of the poG*.

cy of the Board of Works ; the trifling amounts at which grest

benefits may often be conferred on' the trade haying no 'greater

t The advantages of the contemplated railway across the peninsula ofUpper Canada ara

Riven by the writer in this Journal. The paper was written in 1837. The railway in

the neighborhood of Montreal would command a [large local travel, the travel by the St.

Lawrenee and Ottewa, the raftsmen, emigrants, etc., and is the only great public work
spoken of in Lower Canada in which the writer would feel himself warranted in recain«

mending investments.
•

- > 34
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attracllons for Canadian than for New York politicians;* thU

plan was brought forward some time since by Mr. Henry Roebuck,

and, judging fli-om the feeling evinced in the late short session ap-«

pears likely to meet with almost unusual favor in the legislature.

Should this be effected during the next session, and fulfil the expec-

tations of the projector, experience and common sense may per-

haps be permitted to save something " from the fire."

If these stupendous canals prove equally stupendous failures

—

which to the writer appears inevitable*—their " influence on the

country" may be predicted with great certainty from the results of

a similar course of folly and extravagance in some of the western

states. Indeed the Lower Canadians consider that the union alone

saved the Upper Province from bankruptcy, and, but for the fear of

disturbing their countrymen in office, would at once introduce the

admirable system of finance which characterized the Lower Prov-

ince before the Union. This will however soon be impracticable,

and, as in New York, the people must pay by taxation the interest

on the engineering capers which are cut by their rulers*

It is impossible to overrate the injury to the profession and to the

cause of public works arising from these unfortunate and unprinci-

pled extravagancies. The engineer is viewed as a man whose

trade it is to aid the private or political adventurer in fleecing the

public ;—what individual would invest his own money in works

projected by and to be executed under the direction of men who
refer to the ship-canals of Canada or to the " lateral canals" of New
York as evidences of their skill ? to men who carefully avoid, oi*

are incapable of applying that great principle, without which engi«

* The Ghftlrman of the Board of Works (s a Meinbet of PaHiament and of the Executive

Coaacil or Cabinet ! The money is voted in the lump to be laid out pretty much as the

Board pleases, and the " division of the spoils" is laughable. Of about £320,000 appropri-

ated to common roads, £75,000 are to be expended in the Lower Province, containing two-

thirds of the inhabitants ; so that, according to the.Board of Works, one Upper Canadian

is entitled to more than eight Lower Canadians, Of the £245,000 to be laid out in Upper

Canada, about £170,000 are to be laid out in the extreme western part of the provincci and

the rule of apportionment appears to be, that the amount expended, shall be inversely aa

the magnitude of the interests to be accommodated by roads as well as canals. The intel^

ligent reader will hbt fail to observe that the total amount spent or to be spent on canals

for forwarding is many times greater than the £320,000 to be spent bn the roads to accom-

modate the agricultural which is twenty times greater than the forwarding interest

;

though it should be observed that the forwarders are not to be held responsible, as they

think very little of the " ship-canals." (Memoranda, 12 Aug. 1841.)

The great majority of persons with whom the writer conversed on this subject in Mon-

Ueal and Kingston, including French and English Members of Parliament, forwarders

«ad other competent persona entertained a similar opinion—some loud in their denuncia-

tiooa, others a&«id to investigate the subject.



Mr. Trautwine's Letter.
\

267

peering cannot rise to the dignity of a liberal profession

—

theadap-

tation of expenditure to income—of the means to the end ?,

The writer will conclude with remarking that no system of pub-

lic works in Canada can, in his opinion, be successful, which over-

looks the interests of the Province itself in grasping at the phantom

of a western trade, of " an almost inconceivable extent," " dou-

bling almost annually," (to use the definite language of the Chair-

man of the Board of Works) and that he has never been able to

gee the justice of that enlarged philanthropy, which, in its eager-

ness to add to the happiness of others, overlook its oi^/i.

New York, 1849, ,v ^i^- ^^ i

We cheerfully insert the communication of Mr. Trautwine's, both

because we desire to do every one justice, and because it gives us

an opportunity to correct a misapprehension, that may have occur-

red to others, as well as to that gentlemaxu •

From the tone of Mr. Trautwine's previous communication, we
thought same improper expressions in our correspondent's criticism,

might have given offence, and our reperusal referred to. the criti-

cism, and not to the original article. We did not state, and did not

mean to state, that we endorsed any of the views of our correspon-

dent—a thing we seldom do—whatever may be our own opinion.

We merely intended to defend ourselves from having admitted

any thing like personal reflection^and to assert in general terms,

the privilege of criticising an article by means of quotations. All

criticism in regular reviews, is so eonducted-^>-^but of course the

fairness of the quotations is a matter that may be questioned. It

did not appear, to us at least, that there was any intention to mis-

represent in the extracts made from the article of Mr. Trautwine,

and we give place immediately to the original paper with a view

as we then said, to the satisfaction of all parties and the right un-

derstanding of the matter.

Upon another examination after reading the foregoing letter we
think we understand the reason of Mr. Trautwine's disapprobation

of the criticism, but we presume that the very commencement of

the criticism alluded to would, to most persons, explain what followed

—at any rate the article itself as well as this note ofMr. T. will set

all right.

We doubt not that the observation of the gentleman engaged in

this controversy when turned to particular roada give more and
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more clear notions upon this subject and readily explain away the

apparent difference of opinion.

For the American Railroad Journal and Mechanics' Magazine]

Mr. Schaefper—Dear Sir, I was somewhat surprised in read-

ing the number of your Journal for September 1st, to find that you

endorse the criticism of your correspondent on my paper on the

injudicious policy pursued on many railroads in the United States;

which criticism appeared in your number for July 1st. Had I been

at liberty to suppose your remarks the result of a hasty glance over

my paper, I should not perhaps have been so much astonished at

your mistaking the scope of my arguments ; but as you aver that

a reperusal of it, has only tended to confirm your previous opinion,

I feel myself called upon to show that in my opinion you, as well

as your correspondent, are entirely incorrect in the deductions

which you have drawn from it : and must ask you to allow me the

use of one or two of your pages for that purpose.

I shall not examine all the minutiae of your correspondents criti-

cism, as my object is merely to prove that you and he have misun-

derstood entirely the general principle which it was the intention of

my paper to defend. One point alone will serve for this purpose.

vy* Your correspondent remarks that " availing himself of all the

lights furnished by the trials and failures so far, Mr. Trantwine,

himself, has tried to supply us with a true model and estimate ofa
railway. In this however he carries us back to the point at which

the improvement commenced, the flimsy flat bar of 24 tons per

mile, or 15 lbs. per yard." Omitting all such of my remarks as

"would have a tendency to prevent such a conclusion, your corres-

pondent here leaves his readers to infer that the model and estimate

alluded to, are such as I would recommend for our railroads gener-

ally: Let all my assertions, made in the most express and emphatic

terms, and frequently repeated for fear of misconstruction, so to

show that I conceive it to be totally unfit for roads intended for

accommodation of a very heavy traffic. Thus, I say on the con-

trary, that " a perfect railroad would be that on which the least

imaginable force would draw the greatest imaginable load," and

that it " is the duty of the Engineer to approximate to it in every

instance, as closely as the trade of the road, and the interest of the

Company admit."

In another place I say, " the grounds of every expenditure on a

railroad should be, that the annual saving thereby induced should

more than counterbalance the increased cost :" apd again, '^ I sin-

" "". - -"-1 :--•""
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cerely trust that I shall not be accused of disaffection toward*

permanent railways, and heavy engines ; on the contrary, I repeal

emphatically, that they should be as permanent, ancjj^as heavy as

the business they are to accommodate can possibly justify ;" and

again, "In conclusion let me earnestly request that no misconstruc-

tion be put upon the foregoing pages. There are many railroads

in the United States to which my remarks are not at all applicable;

but there are also many to which they are. Where there is a very

heavy trade to be accommodated, I am in favor ofeasy grades, curves

of large radii, heavy rails, and powerful engines," etc.

Now instead of giving these quotations, or any of a similar im-

port, your correspondent has carefully refrained from even intimat-

ing the occurrence of any such in my paper. He assumes gratui-

tously, and unwarrantably, that I give a model, which he leaves his

readers, by implication, to infer that I consider calculated for the

use of all railways ; and then strives to show that it is not so cal-

culated, as if I myself had not most expressly stated that it is not.

Nothing in my paper offerded the slightest grounds for the cara-

cature which he has drawn : and you must allow me to add that I

consider you totally unjustifiable in affirming that his " quotations

give a fair view of Mr. Trautwine's article." Your subsequent

publication of my paper, render it unnecessary that I should reply

to the remainder of your correspondent's strictures. It would be

very easy to prove them all equally fallacious and distorted with the

one I have selected. E uno discite omnes. Your readers have it

now in their power to form their own opinions as to its merits and

demerits, and I am perfectly willing to abide by their decision.,.
,

. I am very respectfully i V
-* \ '',//":/,,

'l-
"'-

y

"

^
Yours, &c., "'"-/;-:

John C. Trautwine.

P. S. Will you do me the favor to correct an error in my paper ;

viz, page 124, 16 lines from the top, between " one" and "Engine"

insert UJ^eeZ o/" a/i. "-''^^r"^

.*.':
v.;.:--

;^"'"' ;';>,., .•;,
'—

~~~Ws:-^'^=''-?":i^^V' ... \ ,.

fil ;» -*«tr» / RAIL ROAD NOVELTIES. V v^ i^i'v '^7^ ; •

The attention of Engineers has recently been called to two re-

markable variations from the ordinary routine of invention—neither

ofwhich ill fact are really new^—but only novel in their application.

We refer to the Pneumatic Railway and to the employment of

electro magnetic engines upon railroads. .
----r ,^~ ' •-

'''^^'•-r^iv^^i^i:^.^,,- '%r'^i'M',:f\H -.ji'^ai'Si:-:!'-^ :-..>-;:-::trV. /"'r- 'i: \\v:nv";*^J?- '-/^ '-

;
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The latter experiment recently made upon an English road, ancj

the details ^ which are given in our Journal, seems to have inspir-

ed hopes of^e ultimate success of this agent as a propelling pow-

er. It is true that the velocity attained was short of that which is

required, but it seems that the model was a small one and suscepti-

ble of improvement. When sufficient attention shall have been

paid to the laws of electricity in this form, by those who are experi-

menting upon this matter wp may look for some still more remark-

able results.

Of the other novelty as we have ventured to add it, although in

a dormant condition long known—we must confer our doubts as

to its success. But a new impetus has within the last year been

given to it—and some confidence in its practicability has been

inspired by the strenuous part taken by Mr. Vignoles in its behalf.

The general reliance in this gentleman's professional knowledge

and discernment has led many to believe that the invention is not

chimerical as it has long been thought.

The description of the rude specimen now in operation will be

found in the Report of Mr. Vignoles' lectures.

The difficulty of obtaining a sufficient vacuum has been overcome,

as it has been determined that a partial exhaustion of the air is all

that is necessary and at this low pressure it is evident that the dan-

ger of leakage will be much less. The means adopted for closing

the valves as the train passes are explained in the notes of the lec-

ture, but we must say that the explanation is not clear to us at

least. Still the fact that an engineer of high standing has seriously

taken up the matter should induce us to pay more attention to i^

than has hitherto been given.

MR. vignoles' lectures ON CIVIL ENOINEERINO.

Lecture 15.

—

Working Eocpenses of Railways.—Having, in the

last lecture, analysed the working expenses of railways, in refer-

ence to the train—ythat is, reduced to a rate per train per mile,

with an average load at the usual velocity, the Professor considered

it might be well to consider the same subject in another light. In
the preceding mode of calculation no regard was paid to the amount
of what might be called the useful weight carried. It seemed to

the Professor, that the proportion between the dead weight of the

engine, tender, and carriages, and the weight of the passen-

gers and their luggage—in short, between the unprofitable and
the profitable load—^formed an important element for consider-

ation, even if it did not affect the principle on which railways ought
to be worked. In the common omnibus, with a full complement of
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jpassengers, the proportion was cne to one—taking th^verage load

about five to three—or including the weig ht of the hoAs (the mov-
ing power which has also to carry itself) about thri| to one, or,

with a full load of passengers, something less than two to one. But
on the railway, owing to the far greater weight of the carriages,

and general arrangement on most lines, the proportion of dead
weight is much greater. In a first class carriage, as adapted for

long lines, and fully loaded with passengers and their luggage, the

proportion is two and a half to one, but, taking the average load,

it is about four to one, and, when but little luggage is taken, four
'

and a half and five to one. On short lines, where the trains run
often, with many carriages, the proportion is sometimes as high as

eight to one, or, including engine and tender as twelve to one. In

an ordinary train of about seven carriages, their weight, and that

of the engine and tender, may be taken at aboiit fifty tons ; the

average number of passengers has, on a former occasion, been
shown to be about sixty per train, or four tons without, and, per-

haps, five tons with, their ordinary weight of luggage, and say one
or two tons of packages and parcels paying freight, being a pro-

portioti of six or seven of unprofitable to one of profitable load

;

and if the carriages were all full, about four and a half or five to

one, as above, and on the average, the proportion might very fairly

be taken as at least five to one. It appeared to the professor that

there was some radical error here, and that some arrangements
were wanting to reduce this proportion, as far as the carriages were
concerned, for of course, as long as the locomotive engine was used

its weight would always form a large proportion of the load, par-

ticularly with light trains— though the carriages certainly required

to be made strong and heavy on this system—arid this seemed an
inherent defect on this principle of locomotion, perhaps quite ir-

remediable. Yet, at all events, on many lines the proportion of
dead weight of carriages was much too great, and might be reme-
died. Of late this had been done on the Greenwich Railway,
where, by combining two classes of seats in the same vehicle, much
fewer carriages sufficed. There was a great contrast to this on
the Blackwall Railway, where, from having a separate carriage for

each station, according to the peculiar mode of working that line,

the proportion of dead carriage weight was generally about three,

and often four, times as much as on the Greenwich, though the car-

riages were of the same build. Owing to this and to other causes,

extra guards, rope, etc., notwithstanding the generally admitted
economy of stationary power, the expenses of working the Black-
wall Railway, per train per mile, was double what the Professor

Ibund was the average for the working on several locomotive lines,

and quite as high, if not higher, than the present rate of working
on the Brighton Railway, which was the highest of any that had
yet come under his cognisance. Although, abstractedly, this over
proportion of dead weight carried was not always connected with
the moving power, yet an engineer ought to point out, and, when
within his cohlrol, to remedy such an evil, as the loss consequent
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on carryinafciseless weight is equivalent to that arising from in-

creased resBance of gravity in surmounting an unnecessary ascent

—a case wlWsh every engineer is naturally anxious to avoid.

In the mode of reducing railway expenses to a mileage, adopted
in the last lecture, the number of passengers, and their proportion

to dead weight of carriages, had not been considered, for it was
clear that the arrangement of carriages in any train being supposed
to be duly proportioned to the average traffic, any addition to the

average assumed load would be pure profit, and would not cause

any sensible addition to the cost of the transit of the regular load,

for which all the necessary arrangements of engines, tenders, car-

riages, guards, stations, and the whole working and carrying estab-

lishment of the railway was already provided and paid for. But,

suppose another mode of considering the working expenses be
adopted, viz. from the number of passengers in a train, deduced
from an average of many lines for several years, or from any as-

sumed number per train, let the cost per passenger per mile be
worked out, and this will lend to the consideration of the true poli-

cy for attracting the greatest number of persons, and trying to fill

the trains up, as they must go, at any rate.

The Professor then went through the various items of railway
expenses stated in the former lecture, and brought them out in deci-

mals of a penny per passenger per mile—the result being, that,

taking account of experience gained and applied, and economical
arrangements duly introduced, the expense of locomotive power
might be taken at ^d. per passenger per mile, which was coming
back to the original estimate made for the working of the London
and Birmingham Railway. Other expenses, including Government
duty, would bring the total up to two-thirds of a penny, and, under
favorable circumstances, of well filled carriages, this might some-
times be brought down to ^d., but taking the average of lines as

now worked, the cost was about Id. per passenger per mile. On
many of the American railways the cost was as low as ^d., and for

long lines on the continent, in India, etc., where wages were
low, and coal or wood might be got very cheap for locomotive fuel,

and no rates or taxes on profits and passengers were laid, the charge
of carrying passengers per mile might be fairly taken at jd. only.

Now, if the proportion between the unprofitable and the profitable

parts of the load were reduced to three to one, as regarded car-

riages only, and six to one as regards the whole weight of the train

the expense of carrying passengers, taken by weight, will be still

at least three times as expensive as carrying goods only at the same
velocity, the proportion being of wagons to goods as two to three,

and of the whole train, including engine and tender, at less than

two to one, and with heavy trains, of goods only, about one to one,

and for coal and mineral traffic, at diminished rates of travelling,

still less. The Professor observed, that the cost of conveying mer-
chandise might be taken at about Id. per ton per mile for railway

expenses only, exclusive of collection and distribution at the termini

of lines, and that of coal and minerals at about ^d. per ton per mile.
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Wijh these elements, therefore, of the expense of working railways
either per train, or per passenger, or per ton, it is for the politic

manager of a public concern to consider what should be the rate of
charges above these cost prices to make to the public, so as to in-

duce the greatest amount of traffic. Mr. Vignoles then observed,
that there was a third way of considering the subject of the work-
ing expenses of railways, in reference to the number of engines
employed, which was the mode adopted by the Irish Railway Com-
missioners, and which was, perhaps, the proper way of calculating

the annual cost on lines of little intercourse, on which, however
small the traffic might turn out to be, yet a certain number of en-

gines must be kept to do any work at all. The commissioners, in

following out this inquiry, endeavored to determine the proportion
the cost of locomotive power bore to the total working cost of a
railway. For the Liverpool and Manchester line it was found that

this proportion was only one-fourth the gross annual charges on
that line, including much town carriage of goods collected and de-

livered ; but on the Dublin and Kingstown Railway the propor-
tion was, at that time, nearly one-half. It was observed by the

Professor, in a digression, that for the average of railways it was
: now determined to be about one-third. The commissioners finally

;
assumed the cost of locomotive power to be one-third of the total

I V expense of working a line of mixed traffic, and that to run a given

; number of trains per day, a certain number of engines must be
' provided ; it was then calculated that £1750 a year would be the

cost ofeach engine to work about from 25,000 to 30,000 miles an-

;; nually, and then they computed the amount of gross receipts neces-

j, sary to cover those expenses and interest of capital. This was
^ working backwards, to ascertain whether it is justifiable to make a

. railway at all in certain districts. The result of the commissioners'

,, calculations were, that, supposing there went only two trains daily

^; throughout a given line, the average load of each train ought to

-J
consist of either fifty tons of goods or eighty passengers, or a mix-

.. ed load of twenty-five tons of goods and forty passengers, or in

(,' that proportion, in order to justify a line being made—the average

j^.
charge for passengers being assumed each l^d. or for goods 2d.

per ton per mile, which, it may be obsered, is scarcely the half of
\. the average rates of charge on the principal English railways. Mr.

1* Vignoles observed, in conclusion, that having shown that the cost

^.. of conveyance of passengers, merchandise, minerals, etc. could be

^ nicely calculated from the experience gained, and could be brought

. '\. to the definite mileage rates before mentioned, he thought thepro'

,y, per railroad charge sliould he, double the cost for working ; which

..J,
when the railways had been judiciously constructed, and without

Y^
extravagance, would sufficiently remunerate the undertakers, as

J,.,, such moderate principle of charging would bring the most traffic.
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[From the Journal of the Franklin Institute.]

Remarks on the Injudicious Policy pursued in the Construc-

tion AND Machinery op many Railroads in the United

States. By John C. Trautwine, Civil Engineer.

[continued from page 1 25.]

The argument is not admissible, that perhaps in ten or fifteen

years, the business of the road may increase to such an extent as

to pay a profit on its cost. If the engineer wishes to ascertain if

this be acceptable reasoning, let him suggest it to the stockholders

before the road is commenced, and I suspect he will find but few to

acquiesce with him.

But I see the sceptical reader elevate his eyes in astonishment.
•* What," says he, " the old flat bar ! light engines ! heavy grades I

Is it possible the writer expects his readers to subscribe to so an-

tiquated and exploded a creed as this ? Even supposing his road

to answer very well at first, with the limited business assigned to it,

what will be done with it when the trade increases? Owr* is a

growing country, and the present business is no criterion to act on

:

in a few years it will have increased fifty, nay, a hundred per cent.

;

what is to be done then?"

The answer readily suggests itself: if the business increases 100

per cent., put on four engines instead of two. "But, ah !" says the

objector, " there I have you. Don't you know that one heavy en-

gine will draw a given amount of freight at less expense than a

greater number of light ones can ?" I most assuredly do know this

to be true in the abstract ; and I know, moreover, that a blind ad-

herence to this "abstraction," has nearly ruined more railroad com-
panies than one, in the United Slates. Let us illustrate this, also,

by an example. Suppose our $J 0,000 a mile road to be finished,

and in operation ; its little models daily steaming it modestly over
the line, with their thirty tons gross ; and the stockholders annual-

ly pocketing their eight per cents. " nett." This all does very well

for a time ; but " ours is a growing country," and soon the business

on our road increases one hundred per cent. What is now to be
done, is the question. One heavy engine can take all our increased

freight at one load, at an annual expense for the maintenance, of
but $5000 ; while on the other hand, if we employ two small engines

to carry it, we incur an expense for maintenance of motive power,
of some 89000 per annum. " Here is a pretty piece of business,"

say the Directors ;
" why did not our engineer foresee all this : here

he has entailed on us an annual loss of $4000, at the very least.

Did not experience, all the world over, show that railroads attracted

new business to themselves? Did he not know that heavy engines

were more economical than light Ones ? Did he not see that they
were introducing them on all the English railroads? However,
what is done cannot be helped ; we have been behind the age long
enough : let us try to catch up with it at last ; let us order a thirteen

ton engine, or rather, as the business will certainly continue to in-
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crease, let us get a twenty ton one, at once." This is accordingly

done ; and the "fell destroyer," this "monstrum horrendum ingens^*

is trotted out. They build a fire in hira ;—he snorts ;—he starts ;

—he is off. " Ah ! this is something like ; now we are up with the

age." But, alas ! in a few months things undergo a change. Ru-
mors, faint at first, but gradually gaining strength, reach the Di-^^^

rectors* ears, that something is going wrong on the road. An in-*l

vestigating committee is appointed ; they visit the road, or rather
'

the spot where once it stood ; for the road itself has vanished : it is

" non est." After a long and laborious investigation, assisted by-}

several scientific and practical gentlemen, the committee report

that, first of all,—the bar was mashed into the timber;—and then

—

the timber was mashed into the ground. They moreover state

their conviction that the flat bar has proved itself utterly unfit for

railroad purposes ; and suggest that as the Directors of the Liver-

pool and Manchester railroad have recently found it expedient to

adopt an edge rail, weighing seventy-five pounds to the yard, there-

fore a similar rail should be substituted for the miserable flat bar

on. their road. The heavy rail is accordingly ordered, and laid

down. " Now we are certainly up with the English ; we have as

heavy engines as they have, and as heavy rails ; therefore, the road

must pay well. We can carry sixty tons with our new engines, as

easily as we could carry thirty with our old ones, and at very little

more expense ; that settles the matter. If the road yielded eight

per cent, before, it must unquestionably yield sixteen per cent,

now, with double tha business ; and the expenses of transportation

only the same as originally." v

This certainly looks somewhat plausible ; but it is found, not-

withstanding, that somehow or other the road now don't pay at all.

** What 1 our miserable flat bar road, and tea-kettle engine, pay
eight per cent., and our edge rail, and twenty ton engines, a losing

concern ? How does this happen ?" It happens thus : the road has

now cost too much ; eight per cent., on a road costing $10,000 per

mile, is but four per cent., on one costing $20,000 per mile ; and in

our order to England, we omitted one very essential item to the

success of heavy rails and powerful engines, and that is, a heavy
trade. Now, had we, when our business increased 100 per cent.,

merely put on two more small engines, every thing would have
worked very well ; and the road would in this case have yielded

sixteen per ^cent., instead of eight. It is true, that two heavy en-

gines could, at an expense of maintenance of but $10,000 annually,

have done the work of the four light ones, which cost annually,

perhaps, $18,000 ; but in order to save this difterence of $8,000,

we must have had a road proportioned to the heavy engines ; and
to fecure this would probably require an expenditure, the interest

on which would be many times greater than the $8,000 saved on
the engines. *

The foregoing is, of course, but an imaginary case. Still it

serves to illustrate the principle, or rather, want of principle, on
which far too many of our railroads are now being constructed,

M>r-
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all over the Union, We see whole states falling into the error

;

indeed, we are falling into it, nationally.

I conceive that this mania for the indiscriminate use of heavy en-

gines and rails, has done more injury to the railroad cause, than

perhaps any other single consideration that has been brought to

bear upon it ; but " Dulce est desipere in Loco,*' appears to be the

general motio, and it is probably useless to cry out against it. No
position can be more tenable, more absolutely palpable, than that

it is true economy to use the very heaviest engines, and best con-

structed road, that the business requires. But what constitutes a
heavy business in one case, may be a very light one in another,

and vice versa. The matter admits, in almost every instance, of
calculations sufficiently approximate to determine the class of road,

and machinery, that should be adopted ; and had this expedient

been resorted to on all our railroads, we should probably not have

had a single one in the United States, yielding less than ten per

cpnt. on its cost.

I sincerely trust that I shall not be accused of disaffection

towards permanent railways, and heavy engines ; on the contrary,

I repeat emphatically, that they should be as permanent, and as

heavy, as the business they arc to accommodate can possible justify.

What would we think of a company who should purchase the Great
Western steam packet, to ply hourly across the river at Philadel-

phia, with some five or ten passengers at a trip ? Would we not

pronounce them demented ? And should they tell us that Phila-

delphia had gone on increasing so rapidly, and so regularly, for

many years past, that they felt confident their number of passen-

gers would increase 100 per cent, in ten or fifteen years more,
would that diminish our suspicions of their insanity ? But yet does ^

it follow, because the Great Western would not be a profitable in-

vestment in this case, that therefore she is not a fine sea vessel, and
admirably adapted to carry on a lucrative business between Eng-
land and America ? Or docs it follow, that because she was a los-

ing concern when running between Philadelphia and the opposite

shore of the river, that therefore a first rate, substantial little steam
ferry boat should not do an excellent business on the same route ?

Or, lastly, suppose that the engines of the two boats, should be res-

pectively converted into locomotives, for accommodating precisely

the same limited amount of business on land, does that in any de-

gree alter the case ? Is it npt equally apparent in either instance,

that the magnitude of the trade, and not of the boiler, must be de-

pended on as the great prime mover of the enterprise ? I certainly

should consider the engineer who would advise the same character

of road, and machinery, in every case, fully as deficient in judgment
as the company who should convert the Great Western into a ftrry

boat.

The remarks applicable to heavy engines, apply also to heavy

cars, To diminish the weight of the engines, and still allow that

weight to . be exceeded by the cars, were evident impolicy. As
before remarked, I should on our road, limit the weight on anyone
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wheel, to one ton; and should, consequently, so proportion the

cars, as that when loaded they should not exceed that limit.

We often hear the remark, nay, I presume that nine engineers in

ten, throughout the profession, will yield it their unqualified assent,

that the power of an engine is less on the flat bar, than on the edge
rail, by some twenty or twenty-five per cent. In strict justice, I

suspect there is no foundation jfor this assertion. I doubt not that

an engine adapted to thejlat bar road, will be found to exei't quite

as much power on it, as on the edge rail ; but, unquestionably, if

we place on it engines so heavy as to crush it, and deflect the tim-

bers, a different result must follow. Indeed, it would not be diffi-

cult to conceive of an engine so heavy as to deflect the road to such

an extent, as almost to deprive her of all locomotive power.
The examples assumed in the foregoing pages, have been taken

at hazard, merely for the purpose of illustration ; but so far as the

character of road, and engines, which I have suggested, are concern-
ed, I am of opinion that they will be found in very numerous in-

stances, preferable to light grades, heavy edge rails, and powerful
engines ; particularly on the score of original expense. Roads
built after this plan, will not partake so much of an experimental
character, as those involving greater outlays ; and, moreover, they

would be adequate, under proper management, to accomodate, with
perfect ease, far more tiade than passes over half the roads in the

Union. For example, there are few of our roads doing a business

as great as could be taken at two trips daily, in each direction, by
eight ton engines, over sixty feet grades. What folly is it then in

such cases, to double the cost of the road for easy grades, heavy
rails, and powerful engines ? The arguments usually brought to

bear against advocates for cheap roads is, that the business will

soon increase to such an extent as to pay well on the cost of a first-

rate road. This may be true in many iastances, but there arc

more cases to which it is not applicable ; for even admitting that

the business did, in ten or twenty years, increase 200 or 300 per

cent., it by no means follows, that even that amount would justify

a first class road.

The engineer is not left altogether to the exercise of his discre-

tion, or judgment, in the matter, It admits, as before stated, of an
arithmetical determination, having the data of the probable amount
of trade that will be accommodated by the road. In collecting this

data, he should shun alike, assumptions based upon the probable

business of the road for the first day, or even week, or month, or

year, of its going into operation ; and thus having in view the pros-

pective resources at the termination of the coming half century.

I will here take occasion to remark, that more, both of time and*
skill, will be required, to locate a railroad on the principles I have
advocated, than on the ordinary plan. When, as is usually the case

the route is located, in a great measure, with a view to long stretches

of straight lines, easy curves, and light grades, the "modus operandi'*

is much less complicated, than when the engineer shall be obliged,

at almost every step of his progress, to test his cuts, curves, etc..
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by the standard of justifiable expenditure. It is a very easy mat-
ter for the engineer to draw a long straight line on his map, and
then tell his assistants to run it out ; but it will be somewhat more
difficult to decide on that line, between the same points, that shall

best subserve the pecuniary interests of the company. In the one
case, the route may be located by miles ; in the other, it must be
done almost by inches. Perhaps every engineer will bear me out

in the assertion, that the difficulties of a proper location must be
inversely as the finances of the company, should this system be
adopted. As before remarked, the present plan has but little, if

any, reference to that point. ./

1 shall not attempt to follow Mr. Ellet into those cases which he

supposes, in which it may become advisable to assume grades, more
nearly coincident with the natural surface of the ground, and to

dispense with the use of iron rails altogether ; using cars no heavier

than a light barouche. I may, however, be permitted, en passant,

to express my entire assent to his views in that particular. Many
short branches, from great thorisugh fares to watering-places, or to

small towns, might be constructed, and made to pay well, could we
but divest ourselves of our " stereotyped" notions of what consti-

tutes a good railroad. Witness the railways laid in coal mines

:

there are none more serviceable ;—there are none that pay better ;

yet they do not cost $20,000, or $30,000, a mile ; nor do they ever
feel the weight of even a model locomotive. How powerful an ap-

peal do they make to us, to proportion the means to the end.

I will now add some further remarks in support of my views re-

specting the location of a line of railroad ; and again let me express

the hope that I shall not be misunderstood as expressing ray ideas

of the best abstract line, but of the best paying line ;—not that on
which a load can be propelled by the least expenditure of power,

but by the least expenditure of money

;

—not that whose merits are

apparent on the ground itself, but which are evidenced forth re-

splendently, in the countenances of the stockholders, as they button

up their pockets, on dividend day. I am fully aware of the obloquy

to which an engineer exposes himself, in lifting up his feeble, and
almost solitary voice, against any of the prominent evils of the day;

and I am therefore the more desirous to be distinctly understood.

On nearly all our railroads, of any length, there occur at various

points, maximum grades, of from thirty to fifty feet to a mile.

These grades limit the capacity of the engines ; and one such oc-

curring on a road, (unless additional power be employed at that

point,) does this quite as effectually as fifty would. Yet on the

same road, we almost universally (perhaps universally,) see very
great expense incurred all along the line, to secure much lighter

grades, even where somewhat heavier ones would have coincided

with the natural surface, and have involved little or no expense.

This practice, at least to the extent to which it is generally carried,

(for there are many exceptions,) I look upon as radically wrong.
Undulations in the acclivities of a railroad, it is admitted, muit

be allowed to a certain extent ; but the precise limits of the ex<-
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pression, "certain extent,** it is needless to say, have not been as

yet defined. The appHcation of ihe term must, of course vary in

each separate road ; and perhaps its most literal interpretation, as

sanctioned by practice, would be, " Such as the engineer considers
the nature of the ground to require." This construction I should
be willing to modify, by adding, " and the best interests of the
company demand."

Admitting then, ihat acclivities must occur on the line, affecting

the load of the engine, I am under the impression that the number
of them may be increased greatly over what is customary ; or, in

other words, that the graded surface may be made to conform much
more closely to the natural one, than is generally done ; and that it

would be to the interest of companies, were that system adopted.

Under such circumstances, a succession of undulations, within
limits not too restrictive of the speed of the engine, it is well

known would involve no loss of either time, or power, injurious in

practice.

It is true, that Robert Stephenson, Esq., Civil Engineer, in his

report to the directors of the London and Birmingham railroad

company, on the subject of undulatory railroads, objects that the

variations in speed attendant on alternate ascents and descents,

would create an irregularity in the intensity of fire in the engine,

which is calculated to injure their boilers by frequent expansion
and contraction ;—and he states, moreover, that the parts of an
engine should be calculated for a certain degree of speed ; and
that rate maintained as regularly as practicable while on duty, in

order to secure the attainment of the most effective performance.
He speaks, however, with regard to the " undulatory system" so
called, of Mr. Badnall ; and from one of his observations, I sus-

pect that his remarks are not intended to apply to such rates of
acclivity as those I refer to ; or to such as would permit the engine
to start up them, with her load, from a state of rest. For he says,
** Inconvenience xoould, in my opinion, resultfrom not having the pow-
er to halt at any given point on the line of railway. This may he

done, without inconvenience, on a line of road not possessing inclina-

tions beyond thep(*wer of the engine." Such inclinations, my sugges-

tions, of course do not embrace.

This is, then, the only objection (if indeed it be one) that I have
ever seen, that appears to militate against the adoption of a constant

succession of short undulations. Should there be others, that have

escaped my notice, I have Uttle doubt but that they would be coun-

tervailed many fold, by the saving of expense accruing from their

adoption, on almost every road in the Union. Indeed, many of

our roads might, in ray opinion, have been materially improved, by
applying the saving that would have been thus effected, to the re-

duction of their maximum grades. The profile of the road would,

it is true, in this last case, present a greater number of undulations
;

but both the time, and expense, of overcoming them, would be less

than in their present condition. The increased facility of drain-

age, in a railroad of this undulating character, should be taken into
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consideration, in deciding on its adoption or rejection. The
draining of long level reaches, is, in some cases, a matter of consid-

erable difficulty. I doubt not, most of my professional readers

can recal instances in which this inconvenience could have been
obviated, and a far better road bed made at much less expense, by
the use of moderate undulations, in which the acclivities need not

have been one quarter so steep as the maximum grade. None but

a very inexperienced engineer would abuse this system, by so ar-

ranging his undulations as to create a continual variation in the

speed of the engines, so considerable as to become a source of an-

noyance to either the passengers, or the engine-man.
But there is, unfortunately, a very powerful antagonistic princi-

ple, subject to no laws of either science, common sense, or econo-

my, that is too frequently brought to bear upon the grades, curves,

etc., of our railroads ; and that is, a puerile pride : a determination

lo have a handsome road, at all events. We know that a succession

of ascents and descents, mars the beauty of a straight line most
deplorably ; and as the expense of the cosmetic is paid by the

stockholders, and they are not aware of its precise amount, it does

not matter so much to the engineer, if the road, in consequence of
these superfluous embellishments, should happen never to realize

any dividend. In this case, nobody ever thinks of attaching cen-

sure to him : the road is very straight, and very level ; and, in

their opinion it follows that the engineer has done all that was in

his power to make the project succeed. The amount of trade he,

of course, cannot control ; and the very fact of his having ruined

one road, thus becomes his strongest plea for procuring the man-
agement of another. Had he made a road that would pay well,

his professional character would probably have suffered an injury,

from which it never would have recovered. Until the public,

therefore, as well as engineers, begin to view this matter in its

proper light, we cannot reasonably hope to see the proper remedy
applied. A long straight line is considered quite a stepping stone,

by our aspirants after professional fame. It shows for itself ; and
speaks for itself ; silently, but convincingly. A straight line, five

or ten miles in length, creates more talk, and begets more honor,

than a judiciously curved route could possibly do ; although the

latter would have answered just as well, and have cost many thou-

sands less. The public must learn, that in a railroad, as in women,
beauty is not a safe criterion of merit.

Another frequent source of unnecessary expense in the location

of railroads, is the attendance of a " Committee of Survey," ap-

pointed from among the Directors, to assist the engineer in making
his location ! The primary object of this committee, we are in

charity bound to suppose, is to prevent, by their intuitive skill, too

much use of the level and compass ; at least, this is certainly all

they ever do effect. These gentlemen are generally as innocent of
all knowledge of the principles of a location, as " the child un-

born ;" and, by their twaddle, they soon torment the very life out

of the engineer. Their questions, and remarks, must be listened
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to ; and to do this is utterly incompatible with any attention to

the location. This demands, at every step, the undivided observa-
tions of even the most skilful engineer ; and admits of no diversion

from the main object. Therefore, after a few miles are located,

the engineer, completely exhausted by his double duty, invokes all

sorts of maledictions upon the committee, and determines upon the

long-straight-line system, as the only relief from his misery. He
starts his corps off at a tangent, through thick and thin, for some
object several miles distant ; and then he is at leisure to talk. He is

commended for his long straight lines ; the committee for their vig-

ilance ; and the stockholders pay the costs.

Let Directors, if they must appoint " Committees of Survey,"
give them instructions to remain at home, and let the engineer alone ;

and further, if he reports that he has finished his examinations, and
surveys, in an unprecedently short time, discharge him, and procure
another to make a thorough and correct survey. They will gener-

ally save at least one-third of the costs of their grading by this pro-

cess. It must be a long purse that pays for a short survey. Al*

though I have treated this subject in a somewhat sportive manner,
it is nevertheless one worthy of the most serious consideration.

Let Directors employ an engineer, in whom they can place unlim-

ited confidence for professional skill and integrity ; then give him
his general instructions, if they have any to give ; and afterwards

leave him entirely to himself in his operations. And especially let

them in their mercy, refrain from urging upon him their sons,

nephews, and other " very talented young gentlemen," as assistants.

Let him choose his own assistants ; and let the Board abstain, most
religiously, from any interference with them. They are the engi-

neer's tools, by which he carries his plans into execution. No one
else should meddle with them ; to do so, will inevitably blunt their

edge, and give to both the workman, and his employers, trouble and
expense. Harmony among the officers is all essential to the proper
prosecution of any project ; and the remark applies with peculiar

force to works of internal improvement. The engineer, if he be
the kind of man above supposed, will feel himself identified with
the work under his charge. His interest, his pride, his professional

character, are all concerned in its success. No stockholder, no di-

rector, can possibly feel that intensity of interest in it, that he
does. Every effort he can make, will be brought to bear upon its

successful accomplishment: but let once the Directors begin to

meddle with his operations ; let them pass along the line, and give

directions to his assistants, or contractors ; let them evince any
want of confidence in his integrity, and the charm is dissolved.

His interest is changed to disgust. His profesional pride no longer

sustains him, and inattention must inevitably follow ; and just so

certainly as that happens, the work must suffer.

If Directors could consent to leave the principal management of
the matter to the engineer, there can be no doubt, that in almost

every instance, he could either prevent claims for land damages en-
tirely, or else reduce them to a very unimportant item. But to ef-

30 .



•283 Injudicious Policy in Constructing Railroads.

feet this, it is essential that he should act either alone, or through
a discreet agent, who nnust be entirely in his confidence, and under
his control. A sum sufficient to defray the engineering expenses of
the entire work, could thus be saved, in nearly every case ; but it

can be done only through the engineer ; and not even through him,
Unless he be permitted to keep his own secrets, until the whole mat-
ter is arranged. It is not my intention to treat on the management
or conducting of a railroad, after its completion. I will merely
observe, that it is a great error to entrust it, as is almost universally

done, to men of very limited information. The general agent of
transportation, under whose direction the operations of the road
are conducted, should be an engineer, of considerable attainments

;

although it is not necessary that he should be one of the first grade.

The professional ignorance of most of the conducting agents of our
roads, is a lamentable source of waste. Many of our unproductive
works could be made profitable, by a change in that department
alone.

In conclusion, let me again earnestly request that no mis-con-

struction be put upon the foregoing pages. There are many rail-

roads in the United States, to which my remarks are not at all ap*

))licable ; but there are also many to which they are. Where there

is a very heavy trade to be accommodated, I am in favor of easy
grades, curves of large radii, heavy rails, and powerful engines. But
in all cases, these traits should be combined only so far as the interests

of the companies vnll justify. I maintain that our engineers should

construct their roads, with a view to paying well, instead of look"

ing well ; and that in looking to England for precedents, they

should rather apply the principles there developed, to our own
case, than attempt to indulge in an imitation of their splendid prac*

ticc, when so doing must necessarily bring ruin upon those who
embark their all in the enterprise. Nothing can be more evident,

than that we have, in numerous instances, transcended the limits

between abstract and practical perfection in out* railroads. The
former, as before remarked, is that in which the greatest load can
be propelled by the least j90?ocr ; the latter, in which it can be done
at the least ea:/>en*e. The expression, "a good railroad " is a com-

parative one ; we have erred all along, in supposing it to be positive.

it is to correct this evil, at least partially, that I have been induced,

on the perusal of Mr. Ellet's pamphlet, to add my exertions to his,

by the publication of these pages. Being written on the spur of
the moment, and in the order they presented themselves, on reading

his pamphlet, my remarks are, of course, crude and incomplete.

The subject admits of much enlargement, and I hope to see it fol-

lowed up in future numbers of the Journal, by more vigorous pens

than mine. In the meantime, I cannot do better than to recom-
mend to those who wish to see it more ably handled than they have

found it in this paper, to study carefully Mr. Ellet's judicious re-

marks, in the pamphlet alluded to.

Tennessee, Fchruary. \8i2. .
c'-v
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** The History of the Canal of Kativyk, {Holland) with a Descrip-

tion of the principal Works. By the Chevalier F. W. Conrad, trans-

lated by Charles Manby, Secretary, Inst. C. E. .

This communication is divided into three parts:— 1. The intro-

duction; 2. The history of the Canal of Katwyk ; and 3. A des

cription of the principal works.
1. The introduction gives the general outline of the locality of

this canal, which is probably one of the most useful and extensive

works undertaken in Holland, for the purpose of draining the low
lands and rendering them capable of cultivation ; it is carried in a

north-east direction from the village of Katwyk-binnen through the

sand-banks to the North Sea, where it is terminated by five sea

lacks : it was undertaken for the purpose of draining the district

called " Rhynland," a succinct account of which is given, with de-

tails of the early attempts at draining, such as the embankments of

Marendyk, those of Spaarndam, etc., tracing them up to the time

of Count William the Second, king of the Romans, in the year 1253;
at which period the level of the district was identical with that of
medium tide, and each " Polder" (or spot of cultivated land) was
separately protected from the spring tides by an embankment ; a

change has occurred in the relative levels, whether by the sinking
of the land or the elevation of the sea is, it appears, a subject of dis-

pute, but it is certain that the level of the river Y and of the Zuydcr
Zee is now much above that of the Rhvnland district. The natural

consequence of this change, has been to increase the demand for

artificial drainage by canals, and of windmills for pumping, and also

the establishment of local boards of direction, whose duty is the

superintendence of the works for the protection of the lowlands.

The district of Rhynland contains 127,000 bonniers or 317,500
English acres, which is thus divided ;—

•?'<> >."-i>

1. Polders, or Districts ehibanked and
drained by windmills.

2. Lakes and Peat-bog already laid dry
3. Land without mills and sandbanks >

on the borders of the North Sea.
\

4. Lakes, Canals, Ditches, Peat-bogs )

abandoned, etc.
)

Bonniers. English Acres.

54,831
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The enumeration of the original locks at Spaarndam and other

places, is given, showing their incapacity for carrying off the waters,

particularly when unfavorable winds prevented their free current

into the Y, and hence tiie necessity for the canal of Katwyk and
the choice of that particular spot, whicii is not aflected by the pre--

vailing winds,

2. The historical portion of the memoir, treats of the naturally

unfavorable position of the district for drainage ; it mentions a

project for a canal at Katwyk in the year 1404, as related by Pro-

fessor Lulofs,* on the authority of the historian Van Mieris ; and
enumerates all the various examinations of the levels, the projects

of tunnels, canals, etc., the appointment of numerous committees,

the local opposition to the several plans, the repairs of the embank-,

ments, which had become so expensive that the landholders aban-

doned their estates, rather than pay the cost of preserving them j

the attempt to form a small canal through the sandbanks, which
was either closed by a heavy storm or was sufl'ered to fall to decay;

the effect of the siege of Leyden by the Spaniards in 1573-4, when
instead of draining the country, every attempt was made to cause

an influx of the waters to annoy the invading army. It appears

that subsequently the expense of renewing the hydraulic works
would have been so considerable, that they were in a great measure
abandoned for a time. la 1627, attention was again given to the

subject, and Katwyk was pointed out as the only spot for an effec-

tual system of drainage. The map by Bolstra, which the author

promises to send, shows all the plans with great precision.

... The reports are then given of all the various engineers and scien-

tific men on the drainage of the Lake of Haarlem, in all of which
the Canal of Katwyk is a principal feature. The very able tract

by Mr. Twent on the state of the drainage of Rliynland, and the

necessity for a canal at Katwyk, is mentioned as one of the princi-

pal causes for its final construction. After the publication of this

tract, Mr. Brunings, in the year 1802, caused the nomination of
Mr. Conrad (the father of the author) and Messrs, Blanken, jun,

and Kros, to report upon the project ; which they did with such
effect, that in May 1804, it was ordered to be executed by the re-.

porters, under the superintendence of Mr. Brunings, the director-

general of the "Waterstaat ;" the plan selected being that which
was laid down by Mr. Conrad. In August of the same year, the

works were commenced, and in 1805 were so far advanced, that in

June the first stone of the inner lock was laid ; Mr, Conrad, who
in consequence' of the decease of Mr. Brunings had assumed the

chief direction, carried on the works with such activity, that they
were entirely finished by the month of October 1807, without the
occurrence of any accident, although they had to support several

yery severe storms during their progress. On one occasion just as

•W

Lulofs' Treatise on the Elevation of the Sea and the Depression of the Land on
the eoa»ta of Holland. Transactions of the Society of Haarlem p. 1. f. 88. "

'
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the masonry of the locks was finished the level of the tide was
raised by a storm 2*36 metres (354 yards) higher than usual, carry-

ing away the external cofferdam, but such was the solidity of the

masonry that it resisted perfectly.

A steam-engine was fixed for pumping up a head of water for

scouring the sand from the exterior canal ; and the final opening
of the canal took place with great ceremony on the 21st October,

1807, when a medal was struck to commemorate the event, a copy
of which is given by the author to the Institution.

Mr. Conrad made a series of experiments which completely
proved the efficacy of the works, and then was carried off within
the short space of three months from the termination of his success-

ful labors, which will hand down his name to posterity, as the pro-

jector and executor of one of the most useful engineering works on
record.

A slight sketch is then given of the origin of the Lake of Haar-
lem, the cause of its extension, and the works already executed in

anticipation of its eventual drainage.

The third part consists of a detailed description of the principal
;

works at Katwyk, with their dimensions, and the necessary refer-

ences to the drawings which accompany the paper.

The length of the canal from the Rhine to the sand-banks near
the lock, is 2260 metres (247 1*53 yards) of an average depth of
2'20 metres (2*40 yards) beneath the conventional height of tide

for the kingdom of Holland, from which all tidal measures are ta-

ken ; it corresponds with the average tides of the river Y; the com-
mon tide at Katwyk falls 0'60 metres (0*65 yards) below and rises

' 1*02 metres (1'115 yards) above that standard.

From that lock to the next is 490 metres (535*86 yards) of the

same depth ; the additional canal is 1108 metres (1211'70 yards)

long, the widths at the standard level vary between 11 and 40^

metres, (14*2 1 and 43*74 yards) and the side slopes, which are all

puddled and covered with turf, vary between 1 to 1 and 3 to 1.

The outer canal which has been made chiefly by scouring, is 151
metres (165*13 yards) long, to low-water mark, at a depth of 0*47

metres (0*5139 yards;) below that point, it is 37.67 metres (41.19

yards) wide and the sides are constructed of fascines covered with
stone.

The principal works enumerated are—

.

1st. The sea locks (buiten sluis.) j:^ a;:

2nd. The interior lock (binnen sluis.)

3rd. A bridge of three arches at the sea locks, with balance gates

find rising sluices.

4th, A bridge of two arches over the canal in the Noordwyker-
weg.
The five sea locks are each 19.78 metres (21*63 yards) long and

3*77 metres (4*12 yards) wide ; with the mouths of the out-fall cul-

verts 1*88 metres (2*05 yards) below the standard tide level. They
. »re founded upon piles of red and white deal, with sleepers, and
|he whole faced and covered with deal plank sheathing.
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The masonry of the foundations and of the principal part of the

construction, is of blue limestone from Escosine, squared and well

bedded. A hard stone called " klinkers" is also much used for

ashlar work, and an inferior quality of stone for rubble-work, with

bricks.

The mortar used up to a short distance above the standard tide

level, was made from stone lime, and above that, of lime made from
sea-shells ; cement was also used in several parts.

The modes of constructing these various works are given in min-

ute detail ; many of them, difiering materially from the English

method of construction, possess great interest
;
particularly those

which relate to the embankments and the fascine work. '

A description is then given of the Canal of Oegstgeest, which is

a prolongation of the Canal of Katwyk for the purpose of bringing

into the latter, the waters from the Lake of Haarlem ; as well as a

means of carrying off the waters of a portion of Rhynland, during

and after the drainage of the Lake.
In consequence of the establishment of this canal, the Canal of

Katwyk required to be enlarged, which was done to the extent of
rendering it 52 metres (56*86 yards) wide, with an average depth
of 2*20 metres (2*40 yards) below the standard level. The bridges

were also enlarged, and it is now contemplated to add two openings
to the inner lock, those of the sea locks being already of sufficient

capacity. '•

Having described the works in detail, the author enters into some
general remarks upon the effect produced by the canal, one of the

principal being its beneficial use in determining the possibility of
draining the Lake of Haarlem. Thirty-five years of experience,

have demonstrated that this canal is the surest remedy for the pe-

culiar position of the district of Rhynland with regard to drainage;

the constant action of the North Sea has made no impression upon
the simple but solid masonry of the sea locks, in fact, the Canal of
Katwyk appears to be one of the most remarkable hydraulic works
ever constructed for the protection of Holland.

The author concludes the paper by stating, that although he could

with difficulty spare the time from his professional labors on the

Amsterdam railway, of which he is the engineer, he was induced
to undertake the labors of drawing up this memoir, by the subject

being one of those proposed by the Institution of Civil Engineers,

in the list for Telford and Walker Premiums for 1842, and by the

desire of doing justice to the memory of his father, whose early

decease alone prevented his name from becoming as extensively

known as his talents deserved.

The paper is illustrated by nine comprehensive drawings and
charts, with some lithographic views, a portrait of Mr. Conrad,
sen., and the medal which was struck on the occasion of the first

opening of the sluices. ..

Iron as a Materialfor Ship-huilding. By John Grantham. ^
"The first iron steam-vessel, and the first that ever put to sea,

was built at the Horsclcy ironworks, for the river Seine, and called
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Ihe * Aaron Maliby,' after the name of the projector and builder.

I have lately been favored by Mr. Manby with the particulars re-

lating to this vessel, which are very interesting as recording the

origin of iron steam-vessels. He states in his communication, dat-

ed 19th February, 1842, that under a patent which he took out in

France for iron steam-boats, in 1820, he, with his friend Captain
(now Admiral Sir Charles) Napier, formed a society, and immedi-
ately began to construct the first boat at Horseley, but owing to

some circumstances connected with the parties at Paris, she was
not completed till the end of 1821. She was then sent to London
in parts, and put together in the Surrey Canal Dock. She took in

a cargo of linseed and iron castings and Captain Napier took charge
of her, and navigated her from London direct to Havre, and thence
to Paris, without unloading any part of the cargo, she being the

first and only vessel of any description that ever went direct from
London to Paris. Mr. Manby continues, • Some time after, I built

another iron steam-vessel of the same description, with a few alter-

ations, at Horseley : but, owing to the navigation laws in France,
she could not be admitted, and was obliged to be shipped in parts,

and I put her together at Charenton, near Paris, where I had then
established iron-works, and where I subsequently constructed two
other iron steamboats, the whole for the navigation of the Seine.

They continued prosperously at work till 1830, when, owing to the

Revolution, and some disputes among the shareholders, they were
sold to a new society. In this new society I had no further interest,

but they continued navigating up to the period of my quitting

France, and I believe are all at work at the present time. From
1822 to 1830 the hull of the 'Aaron Manby' never required any
repairs although she had been repeatedly aground, with her cargo
on board.'

'* The next iron steam-vessel with which I am acquainted was
one built by the Horseley Company, under my father's (Mr. Gran-
tham,sen.) superintendence. This vessel was commenced about the

year 1824; was put together in this port (Liverpool,) and after a
series of delays, crossed the Channel in 1825, and proceeded to her

destination. Lough Derg, on the river Shannon. Since then she

has been constantly at work, and is now in good condition. r^ r

" Shortly after this time, Mr. John Laird of North Birkenhead,

commenced building them on a large scale, and has since been ex-

tensively and successively engaged in this pursuit. Mr. Fairbairn

,

of Manchester, also very early took an interest in iron-vessels, and
was a party to a series of experiments made at Glasgow, in which
iron vessels were employed.

" The 'Ironsides' was the first iron sailing vessel of any magnitude

that was employed for sea voyages, and she has been highly success-

ful. She has made three trips to and from South America, and
fully realizes all the advantages proposed in her construction."

In a letter from Charles Wye Williams, Esq., dated Dublin, Aug.
21, 1842, he says, "The old iron steamer Jcalled the 'Marquess
Wellesley,' built for Mn Grantham at the Horseley Works, ig still
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working and in good order. I went in her recently through Lough
Ree and some of the tributary streams that run into the Shannon."
—Sec. Inst. C. E.

*' On the construction of Model Maps, as a better mode than Sec-

tioplanography for delineating the Drainage and Agricultural Im-
provements of a Country^ orprojected lines of Railways, Canals, etcJ*

By John Bailey Denton, Assoc. Inst. C. E.

This communication was accompanied by a map in relief of an

Estate, as a specimen of the method which the author recommends.
The subject of mapping in relief is not new, and the author had
previously published a treatise on the subject, but having made ex-

tensive experiments, he was enabled to bring the subject before the

Institution in a more defined form, showing that the construction of
the models had been reduced to a simple and cheap method. These
models are peculiarly recommended for pointing out the capabilities

of a district for drainage either for agricultural purposes, or for

collecting waters together for manufacturing power. They are

superior to maps, as they show at a glance the relative heights of
the various points, display the geological phenomena, and may be

made to delineate the state of cultivation of the districts. The lines

of railways, of roads, or of canals, can be more clearly defined upon
them, and they are stated to be peculiarly adapted for parish sur-

veys. The expense of making a model of an estate of compact form
is stated to be from 2*. Gd. to 3s. 6d. per acre. <''

-'^

The following table will show the low rate of charge on minerals

as compared with merchandize and passengers jocr ton per mile, the

former nevertheless, from the regularity and magnitude of the busi-

ness being the most profitable species of freight.

Liverpool and Manchester Railway, Passengers carried 31 miles,

50 ft. grade, 41 cents 4 mills, per ton per mile nett load, 6j tons*

Merchandize carried 31 miles, 50 ft. grade, 5 cents 7 mills, per ton
per mile nett load 32 tons. Coals carried 15 miles level, 1 cent.

9 mills per ton per mile nett load 94 tons.—dividend 9 per cent.

Stockton and Darlington Railway, Coals carried 20 miles 50 ft.

grade 2 cents per ton per mile nett load 63 tons.—dividend 1 5 per
cent.

Philadelphia and Pottsville Railway, Coals 94 miles level 1 cent.

5 mills per ton per mile nett load 200 tons.—Just opened.

Durability of Wood Pavement.—The first wood pavement
that was put down in London, at the east end of Oxford Street,

four years since, is now being reversed and relaid, and causes much
surprise by its great durability, many of the blocks not being re-

duced half an inch of their original length, which was one foot,

though exposed to all the traffic of Oxford Street.
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DESCRIPTION OF THE LONG ISLAXD KAILROAD, WITH SOME REXARKV
ON THE PRESENT CONDITION OF THE WORK.

The importance of the Long Island Railroad, as affording the

means of communication with distant points of the island, and as

one of the links in the chain of connection with Boston, has hither-

to receired a share of public attention, and efforts tending towards

the completion of the road have been vigorously made, which so

far as persevered in, have been successful.

Passing over the early history of this enterprise, and its com-

pletion as far as Hicksville, 20^ miles, it will only be the object of this

communication to detail the progress, and present condition of the

work east of the latter place. The whole line of which has been

permanently located as far as Jamesport, a distance of 54 miles

from Hicksville, 80 from Brooklyn, and within 15 miles of the in-

tended termination at Greenport.
"^'

The second division of the road commences at Hicksville, and

the construction of the same was began in the spring of 1840, and

completed for the most part in the winter following, and is now in

operation. The line leaves the latter place by curving to the right

and pursuing a south-easterly course passes over the plains of Oys.

ter Bay, four miles, when it again deflects to the left in turning the

south flank of the hills found stretching northward along th^

37
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line dividing 03"ster Bay and Huntington, and from thence on a

course of about ten degrees north of cast to the vicinity of Ronkon*

koma pond, eighteen and a half miles additionally, passing a small

but well cultivated section of country, near Farmingdale, soon after

leaving which the line traverses the famous pine plains of the is-

land, which afford but little evidence of cultivation within the vi-

cinity of the road for upwards of forty miles. Although the di-

vision extends but twenty miles east of Hlcksville to the head of

Connectiquot river about three miles southwest of llonkonkoma

pond, a point equi-distant between Islip and Smithtown. The

grades on this portion of the line do not exceed 26.40 per mile^

and are for the most part under 10 feet per mile, and the minimum

radius of curvature, 11 46 feet. The soil which is uniformly sand^

or gravel, or both combined, is favorable to the cost of the road,

and affords an excellent road bed for the superstructure. The esti-

mate of the entire cost of this division, inclusive of contingencies

was $9,000 per mile, but will not probably exceed $8,400 per

mile. The graduation is received as finished, and the superstruc-

ttire as completed 17} miles to Suffolk station, being on a continu-

ous line of 44^ miles from Brooklyn. The width of the road east of

Hlcksville, which is graded for a single track, is 13 feet in excava-

tions, and embankments, and the plan of laying the superstructure

nearly the same as that ordinarily adopted where the heavy rail is

used. The iron is of the same weight and dimension as that laid

on the first division of the road, viz. an g rail of 55 pounds per

yard. The mud sills were laid, measuring 3 by 9 inches, and vary-

ing in lengths of 12, 15, and 20 feet, breaking joints horizontally,

on which cross ties placed 3 feet apart support the rail. The ties

measuring not less than six inches over the smallest end were only

used, and consisted of white oak and chestnut, which were procur-

ed on the island. The junction ties were cut to receive the plate

into which the rail was received, and securely spiked as also the

intermediate ties. The culverts used have been built of wood of

a cheap and temporary construction, it being intended to replace

them hereafter with rubble masonry. ,^5 ^^ ^y»;»fti

. The third division of the road commences at the termination of

the latter, and after passing the range of hills south of Smithtown,

at a favorable point, curves to the south about twelve degrees, and

pursuing an easterly course for 12 miles after leaving the vicinity

ofRonkonkoma pond, passes south of the Bold Hills |to Carman's

river, about one mile below Hawkins' Mills, when the line deflects

^bout tTHTjent^-five degrees to the north on the we^tj^^de, ofibe r^yer.
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curves and crosses the same, anJ thence pursues a general courso

to the Manor, 17^ miles. The topography of this division 6f the

road is much broken by the approach to Carman's river, the de-

scent to which is lapid. The estimate of the cost of this portion

of the line for graduation, including wooden culverts, is $84,000

or about $3,600 per mile, but the work having been placed under

contracts, on 14 miles of this division at a considerable reduction

of the estimate, the terms may be considered very advantageous.

The grades on this division are as high as 40 feet per mile. The
minimum radius of curvature, 2865 feet. The location of this

part of line is equi-distant between Coram and Patchogge, be-

ing about three miles from either place. The fourth division com-

mencing at the termination of the latter, on the Manor, contin-

ues to pursue the same direction until the line approaches Ptfconic

river within 5 miles, when it deflects to the left a few degrees, and

crosses the last named stream about half a mile west of Tuttle's

Mills, where it has only a width of 90 feet, after which the line

curves to the right, and passing along the margin of the river oh the

north, enters the village of Riverhead, passing a few rods north of

the court-house, continuing on the east of the town, where the line

again deflects to the left, crossing the head of Saw Mill Pond, and

other tributaries of the bay, curves to the south at Meeting House

Creek, and on an east course proceeds direct to Jamesport, the ter-

mini of this division of 15 miles. About G miles of this portion of

the road has been graded in detached sections, but at present is

temporally abandoned. The estimate of the graduation including

culverts, was about $37,500 or $2,500 per mile. The maximum
grade 40 feet. Minimum radius of curvature, 1910 feet.

The 5th and last division of the road has not yet been definitely

located ; but from the surveys that have been had, sufficient it

known to determine the route which will be quite direct from

Jamesport, having only one curve after leaving the latter point,

and the expense of* graduation will not vary from $2500 per mile,

as on the 4th division. The grades will not exceed 30 feet per

mile, and any radius of curvature can be had. From the above it

will be seen that about 44 miles of the road is completed and in

daily use, leaving 50 miles of graduation and superstructure yet to

be finished, 29 miles of which is contracted for, though only 14

miles is being now worked upon, with an average force of 120

men. Of the whole amount contracted for about 9 miles may he

^^onsidered as finished, and about 19 miles not under contract. ;.

From Hicksville to Greenport,68 miles, the line is broken by 16
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purves, having a radius in every instance, except one, of 2000 feet

.and upwards, and composing an aggregate length of 2 1-2 miles,

all of which occur on easy grj^des, and by equating the latter on

the entire line, there exists only a difference of 2 per cent, in the

motive effect of trains passing either way. The greatest elevation

pf the road above tide water is 146 feet, which occurs fit Hicks?

ville.

The estimates to complete the grj^duation, ready to reiceive the

superstructure, amount to the sum of $139,000, to which we Vf'ill

add $11,000 additional for contingencies, and call the aggregate

amount $150,000, three-fourths of which amount the contractor^

are willing to receive in bonds of the company at 4 years ; hence

there is only required $37,500 in cash to complete the grade of the

road. And it is believed the iron can be purchased entirely on the

jcredit of the company. If so, the entire road could be constructed

by the eitpenditure of $100,000 cash, using the bonds of the com-

pany only for graduatiop, iron, and laying of the superstructure ii>

part.

The receipts of this road, which is now only half ^finished, will

not fall short of $70,000 the past year, which is something more

than the expenses properly chargeable to the working pf the road,

renewals, and repairs. On the completion of the road to Green-

port, the additional income will no doubt be sufficient to pay all

necessary expenses and yield 1 or 2 per cent, upon the cost, and

this fropi the local travel and freight of the island, depending as it

does mostly upon the through travel, to afford a fair interest. That

the eastern travel will be sufficie|:^t for that purpose, very few, if

any doubt. On the completion of the road, and judicious manage-

ment of the same, we may look upon it as likely to become one of

the most popular as well as profitable roads in the Union. The

economy with which the management of the road is now conducted

}inder its abl^e P^'esident, is deserving of all coipmpndatiop.
.iiirtv*: •{«)". vvjV ^'•;ft'-Tro!jf-"sr/u;'i>>. p S W
,rA'i4fi -i'Xj Ofj;^;'"-- i,'- \:
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' Hiving in otir last hombcr considerea the errors of location on

railroads we next proceed to the

Errors in Construction.—But here wc must again be allowed to

reipark ^hftt Vfhile we are endeavoring to enumerate all the errors

1 -
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which have occurred during the advancement of the railroad sys-

tem, we do not wish to be understood as attributing all or any one

of these errors to every railroad. Such a hasty generalization

would be equally presumptuous and unjust. '
»

The first error in construction which we notice, is improper ex-

travagance. By thiswe mean an outlay ofmoney by a company not

warranted either by the resources, or by their objects—the legitimate

business of the road. Under this head, we do not intend to touch

upon those points which may be considered as professional ques-

tions, and in regard to which engineers themselves are in doubt.

The spirit of extravagance so generally prevailed during those

years in which the railroad system was developed, that it would be

manifestly absurd to attribute to the system itself those errors

which may never again coincide with the advancement of railroads.

Still as we have in regard to other institutions the means of com-

paring their condition before, as well as during this period, while

the existence of railroads before this time can hardly be asserted

—

it will not be useless to separate those faults which were peculiar

rather to the times than to the system.
; ^

We include the charge of extravagance under the head of er-

rors in construction, because it has chiefly affected this department,

although the improvident spirit which was peculiar to the times,

was rather an error of financial mismanagement. In fact, we might

assert that the wasteful expenditure of money upon railroads, was

in all cases rather a disregard of details of outlay and a want of

attention to those various and often minute items of expense which

are so apt to absorb not only the profits, but even the capital of

companies as well as of individuals. Probably the most extraor-

dinary cases when properly examined, would show not any one

item of useless expenditure, but a host of small matters, amounting

however to a very serious misappropriation of funds.

The most striking instances of extravagance in construction

which can be produced, are those of roads not included in any

main line of communication with no prospect of forming part of

any such line, and intended to meet the purposes of a purely local

and very limited traffic ; but constructed upon the model of some of

the most important roads in the country, with grades, superstnic-

ture, buildings and accessories, equal to the greatest demand upon

the greatest thoroughfare. These instances, as far as we have been

able to ascertain, are exceedingly few in number, and undertaken

either as sheer speculations, or else to carry out and assist exten-

sive and reckless land operations. It is hardly necessary to state
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that these railroads have proved utter failures, and have contribut-

ed not a little to throw discredit upon the whole system. T
We notice too another error in construction, the injudicious use

of inclined planes, and stationary power. It is true that the high-

est professional authorities at one time sanctioned their adoption,

but that they were admitted for some time after their inexpediency

had been demonstrated, cannot be denied. It is certain that wher-

ever this mode of surmounting heavy grades has been employed,

great expense and little profit have been the result.

The use of horse power instead of stationary engines, is open

to the same objections, and re-locations to avoid it, show that this is

the fact.

Under the same head we might notice the adoption of light

grades, which in the infancy of railroads were considered absolute*

ly necessary, to the use of locomotive power. These and similar

experimental errors^ as we might call them, belong to the early

stage of railroad history, and although, at the time, they were not

in fact errors, yet so rapid has been the progress of improvement,

that we are too apt to regard as faulty, what was in accordance

"with the most correct practice of the day. Several important

works were constructed at great expense, upon the supposition of

the necessity of exceedingly light grades wherever locornotive pow-

er was to be employed. '

^ A third error of construction, and one rather more common than

any one yet named, has been the grading of roads for two tracks

where one was needed. On all great thoroughfares, and on short

roads, two tracks are proper, provided the passage of trains is to be

very frequent. But upon lines ofgreat length, one track may always

be made to answer, and with proper precautions, it is not unlikely

that in all cases two tracks may be avoided by a suitable system of

turnouts, and a vigorous discipline. It is a fair question and de-

serving careful examination, whether the punctuality and systematic

manageyjnent of locomotive power thus introduced would not more

than counterbalance the inconvenience which might sometimes

occur.

Although but few companies have laid a complete double track,

yet very few have been so economical as to grade for but one, and

the amount of money thus spent upon extra land and labor, is enor-

mous. Allowing $1000 per mile, for this extra expense, which

every one will admit to be a low estimate, and supposing 1000

miles of railroad to have been thiis unwisely constructed, the

waste will have been one million of dollars. It is gratifying to cb-
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serve that this practice of dispensing with the second track is find*

ing favor and w^ill soon generally prevail.

As it is the fault of human nature to pass from one extreme to

another, we need not be surprised at finding in our list of errors

that o^parsimony. Yet this fault will in some instances be found

to have accompanied the opposite one of extravagance. While

money has been lavished upon a heavy rail, for example, it is not

uncommon to find insufficient fastenings, etc. But pure and unmiti-

gated parsimony in the construction of roads can easily be found

—

not that we mean by the use of this word, to stigmatise the mo-

tive, but simply to describe the fact. A " cheap" railroad is a poor

afiair. Iron straps a little above hoop iron in size, imperfectly fas-

tened to timbers laid upon the ground-embankments with their sides

deeply furrowed with gullies which in some cases nearly cross the

track—excavations with the sides standing ready for the first hea*

vy rain to wash them into the middle of the road—crazy bridges,

stilted over a rapid stream at a fearful height—these are the charac-

teristics of a " cheap" railroad—and we have drawn no fancy pic^

. ture, but have faithfully adhered to the painful reality, strongly im- ,

pressed upon us by unpleasant experience.

Much more mischief than is generally imagined, has resulted

from false economy in providing insufficient superintendence. On
:

a long line, with but few engines, and few or no responsible super-

intendents, to assist them, much bad work may be covered up and

never come to light until all chance for redress has passed by—and
what is worse, at a time when no one else is remembered io be

blamed, but the engineer. In masonry such things have frequent-

ly happened. It is by no means necessary that fraud should have

been intended to produce such results, for carelessness or ignorance

may do equal damage and should be equally provided for.

An error in the construction of railroads of no small amount but

not generally recognized—is a disregard to the geological charac-

ter of the site of the road and its general result an improper or

insufficient system of drainage. When this fault has been commit-

ted, it never fails to show itself in the annual expense of repairs on

: the road. The effects of frost are greatly increased by an imper-

fect drainage, while the decay of timber is equally accelerated
,

and the amount per mile per annum consumed in this way alone is

a most serious item in the " Maintenance of Way."
A neglect of the peculiar geological formation, is in some cases

productive of lasting mischief, and cannot be remedied, or only at

> great expense. A very instructive illustration of this in the ex-

^
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perience of English Engineers, may be found in Mr. Vignoles'

lectures.
^••- / v> :u: j**^—-^. > «^| . >-^». w*«i-%iJi

The following acconnt of the Atmospheric Railway we find in

the National Intelligencer.—The extract will be read with great

interest by professional men in this country.

AT3I0SPIIEUIC IIAILWAY.

Several years ago the public attention was attracted to a pro-

posal for establishing a railway on which carriages were to be pro-

pelled by atmospheric pressure. If we remember correctly, some
experiments of that nature were tried which completely failed, and
it was supposed that the design was abandoned as impracticable.

It appears, however, that since that time an atmospheric railway on
a small scale has been formed at Wormwood Scrubs, on which ex-

periments have been tried that have satisfied scientific men that the

application of the atmosphere as a locomotive power on railways

is not only practicable, but would be attended with many advan-
tages over the locomotive engines at present in use. Mr. Pirn, the

treasurer of the Dublin and Kingston railway, addressed a com-
munication to the Earl of Ripon, the president of the Board of
Trade, requesting him to cause an inquiry to be instituted by com-
petent persons to ascertain whether this invention was entitled to a

further and more extended trial under suitable superintendence.

As any thing connected with the subject of railway travelling must
interest the community generally, we doubt not our readers will be
gratified by having laid before them some extracts from Mr. Pirn's

communication, which fully explain the mode of working and the

alleged advantages of atmospheric railways :

"It is very generally known," says Mr. Pim, "that several in-

genious persons have, from time to time, proposed to employ the

pressure of the atmosphere as an element of locomotive power

;

but their speculations and suggestions were so far removed from
practical efliiciency that proposals to adopt an atmospheric or pneu-
matic railway have hitherto been received with contempt or ridi-

cule ; indeed, so great has been the prejudice against the principle

that very few, even among those most interested in railways, have
taken the trouble of investigating what has been accomplished by
the very simple and complete apparatus constructed by Messrs.

Clegg and Samuda, whose invention has been publicly exhibited on
the West London Railway at Wormwood Scrubs for nearly eigh-

teen months past.

" Although the scale upon which these experiments have been
tried may be thought scarcely sufficient to arrive at an absolute

demonstration by those who only view it superficially, every suc-

cessive visit has tended to confirm the conviction in the minds of
those best qualified to decide, that the invention combines the great

essentials of economy, expedition, and, above all, of safety.
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" On this system of working railways, the moving power is com-
municated to the trains by means of a continuous pipe or main, of
suitable diameter, laid in the middle of the track, and supported by
the same cross sleepers to which the chairs and rails are attached ;

the internal surface oi the pipe being properly prepared by a coat-

ing of tallow, a travelling piston made air-tight by leather packing
is introduced therein, and is connected to the leading carriage of
each train by an iron plate or coulter. In this position-, if part of
the air be withdrawn fi'om the length of pipe in front of the pistoi^

by an air-pump, worked from a stationary engine or by other me*
chanical means, placed at a suitable distance, a certain amount of
pressure on the back of the piston (being the locomotive forced will

take place, proportioned to the power employed ^ in practice, and
to work economically, it will be sufficient to produce an exhalation

of air in the pipe equal to causing a pressure from the atmosphere
upon or behind the travelling piston of eight pounds per sq^jare

inch, which is only about one half the pressure due to a vacuum.
Supposing the main pipe of 18 inches internal diameter, it will re-

ceive a piston of 254 superficial inches area, on which, with the

above pressure, a tractive force of 2,032 pounds is consequently

obtained ; and this is capable of propelling, a train weighing 45
tons (or eight to nine loaded carriages) at the rate of 30 miles an
houj', up an acclivity of 1 in 100, or 53 feet per mile. i^^-

" The iron coulter being fixed to the travelling piston* within thsr

pipe, and also to the leading carriage of the train, connects them;

together, moving through an aperture formed in the top and along

the whole length of the pipe ; while one set of vertical rollers at-

tached to the piston rod, at some little distance behind ^e piston^

progressively lift up for the space of a few feet, and anodier set of
rollers attached to the carriage close down again, a pomion of a
continuous flexible valve or flap, of a peculiar construction, cover-

ing the aperture ; and it is the very simple, ingenious, and eflicieni

mode of successively opening and closing down and hermetically

sealing this valve, as each train advances and moves on, that con-

stitutes the merit of the invention, and the foundation of the patent,.

The operation consisting, first, in opening the valve \o admit the

free admission of the external air, to press on the back ctf the piston

and produce motion, and then in eflfectually closing down and seal-

ing the valve again, so as to leave the pipe in a fit state to* receive

the travelling piston ©f the next train, and ready to be again ex-

hausted of its air.

" Stationary engines, of suflicient power, proportioned to the

amount of traffic and speed required, would, in practice, be placed

at intervals of about three miles apart, and be arranged to work the

railway to that length, alternately on either side of Iheir position,,

as might be required.
" It may be sufficient here to observe that the composition for

sealing the valve has stood the effect of exposure to the seasons, and
ofcontinued use for nearly eighteen months ; that the tallow lining:

of the pipe produces a smoothness over its interior infinitely cheaper
38
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•nd probably more effectual, than the most finished bofing } and
that the connexion of the piston in the pipe with the train will be
readily comprehended by any one who will examine a pencil mov*
ing in an ordinary pencil case.

- ** When it becomes necessary to stop or retard the carriages, in

addition to the use of a common break, a valve in the travelling pis-

ton may be opened by the guard or conductor of the train, where-
by the external air being admitted in advance of the piston into the

exhausted portion of the pipe, the propelling power is at once de»*

troyed.
" The separating valves in the main or pipe between each section

or division of the line being made self-acting, there will be no oc-

casion for stopping or even retarding the movement of the train, in

passing from one division of the pipe to another, as the air is suc-

cessively exhausted by the stationary power placed at the proper
intervals. The carriages may, therefore, pass continuously, at any
required velocity, as if drawn by a locomotive engine ; and it is

necessary to keep this circumstance in mind, as, by any other sys-

tem of traction by stationary engines than the atmospheric, a stop-

page and a charge at each engine is unavoidable.
i: '* The great feature of the modern system of railway traction is

this locomotive steam engine ; and nothing is, perhaps, better cal*

culated to demonstrate the mechanical genius of the country than
the successive improvements which have been applied in the details

of its construction. While our engineers have gradually ventured
to lay out railways deviating greatly from the truly horizontal lines,

<iriginally considered nearly indispensable, and have increased the

v<;locity of the trains to an extent almost alarming, the skill of the

mechanist has kept pace with the necessity of finding powers to do
the duty required ; and, by dint of strict regulation of expenditure
and various minor improvements, the cost of locomotive power has

certainly decreased, when calculated upon a mere mileage of the

trains. But, as the gradients of railways have been made steep,

and as the rate of travelling has been augmented, the engines have
of necessity, been made of greater power and weight, and addition-

al sources of danger created by the introduction of assistant loco-

motives to surmount inclines or to keep up high speeds, and by the

necessary increased momentum of the trains. j:

" With all the recent improvements and saving in the cost of
locomotive power, the wear and tear, as compared with stationary

power, is, however, fully 20 to 1, as may be exemplified in many
instances of stationary engines working 10 or 12 years without any
material repairs, and scarcely without stopping, and contrasting this

with the costly establishments and constant expenditure incurred,

even on short lines of railway, in keeping up locomotive engines

to their effective performances.
• " In addition to the causes of damage and expense from the use

of this travelling power, there are the delays incident to the slip-

ping of the engine-wheels from the want of adhesion when the

trains arc heavy, or the gradient steep, or the rails • greasy' from
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light rain, or glazed by fog or hoar frost, and again by the freezing

of the pumps in severe wintry weather; each of which causes of

delay becomes an additional source of danger, from which repeated
and serious accidents, attended with fatal results, have happened.
Although the occurrence of the pumps freezing is not frequent in

this country, yet in many parts of northein Europe and America
it must almost act as a total stoppage to railway traffic with loco-

motive engines in the depth of winter. The variation in the rate

of travelling, from the varying velocities of trains drawn by loco-

motive engines, is likewise a cause from which accidents occur

;

and yet these different rates of speed can scarcely be avoided, a«

third class passengers and luggage, to be economically transported,

must necessarily go by slower trains.

" To these various disadvantages in working witlh locomotive

power may be added the necessity of using coke almost exclusively,

which, in remote districts particularly, adds enormously to the ex'

pense. Fixed engines, consuming coal or turf (and, on the conti-

nent of Europe and in America, wood) as the cas« may be, will give

out steam-power at a greatly less cost than locomotives can do un-

der the most favorable circumstances. But, besides the wear and
tear of the locomotive engine, and its injurious eflects on tl>e rail-

way, there are some other striking disadvantages connected with

it : a very considerable proportion of its power is manifestly absorb-

ed in moving its own weight and that of its tender ; while it is

equally obvious that the faster it travels and the further the grad-

ient deviates from a horizontal line, the more power is thus absorb-

ed ; but few persons are aware that this loss takes place in a rapid-

ly increasing proportion, not only arising from the causes I have
elated, but from others which are inherent in the construction of

the machine ; so much so, that it is stated by Mr. Wood, in the

last edition of his work on railways, that, under ordinary circum-

stances, increasing the velocity of a train from 25 to 30 miles per
hour is attended with a loss of more than half the effective power
of the engine. A similar loss is sustained if the locomotive has to

draw its load up an incline scarcely perceptible to the unpractised

eye ; and should this inclination be increased to 1 in 100, the effect

is reduced to about one-fourth of that produced on a horizontal

plane at the previous velocity, the power being lost or absorbed in

the inverse ratio in which it requires to be augmented, precisely at

the moment when it is most important to obtain an increase. This
subject has been ably treated in the Second Report of the Irish

Railway Commissioners (see notes D and E, pp. 104 to 110, which
are understood to be from the pen of Professor Barlow.) It is there

shown that ' the power thus absorbed, in what may be termed the

preparation for motion, with first-class locomotives, is 1,075 lbs,

which is sufficient to draw more than 14 tons on a good road by
horse power,' * and on a canal, with the usual barges,' more than

190 tons,' and that * this absorbed power is nearly one-third of the

whole power of the engine.' Now, the groat advantage of the at-

mospheric system will be to obviato the waste of power, and e9««
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sequent absorption of profits, arising from transporting useless

weight and overcoming unnecessary friction, which it is hopeless

to sjucceed in effecting by any other known mechanical means; for

as it is proposed to work on this system, there will be nearly obtain-r

ed a corresponding dynamic effect for the amount of power genera-

ted, whatever it may be ; whilst, by the present system, as I have
already shown, there is an enormous obsorption of power by the

locomotive, whether movipg at high rates of velocity, or up any
material acclivities. a>^"-?^kif /-^^'^ ^i.

>' Jt is manifest that on railways intended to be worked by at^

ij^ospheric power, there is not at all the same necessity for having
* good gradients' as on those now at work ; and wherever it may be

ijecegsary to adopt rather steep inclines for some short distance, it

ican easily be accomplished by increasing, at the place of difficulty,

(.he din)ensions of the apparatus and the amount of mechanical
power,

^' The economical advantages of the atmospheric system will be

further exemplified in the diminution of the expense of maintenance,
The destructive action of the locomotive engine (seldom, with its

pompliment of water and fuel, of less weight than fifteen, and often

pearer to twenty tons) no longer impinging on the rails, a compara»
tively small sum will keep the line in repair ; and though it may be
difficult beforehand to assign the exact proportion of saving, it is

(evident the amount must be very considerable,

-. -In the carrying department the whole of the water stations, re-

pairing shops, and fittings up necessary for the locomotive engines,

are at once dispensed with, and the coverings and general arrange-

ments of dll stations much diminished in cost ; heavy turnplates

fnay be wholly done away with, and even the smaller ones, except

lit the termini of great lines, as the carriages can move in either

direction; every description of carriage, having no longer to sus-

tain the shock and tug of the locomotive, may be made very much
lighter and cheaper, and built to carry a greater useful load both

of goods and passengers in proportion to the weight than is the

case at present, and will last considerably longer.
»' The rate of travelling by the atmospheric railway will depend

on the rate at which the air in front of the piston may continue to

be pumped out by the engine, a sufficient degree of exhaustion hav-

ing been previously obtained to move the load at the required ve-

locity ; and I see no reason to doubt that a speed of sixty miles

per hour may be easily, economically, and safely obtained by this

means ; and in addition the passengers will be relieved from the

noise, smell, dust, sparks, and hot cinders from the locomotive en-
gine.

" A moment's inspection of the apparatus, or a little consideration

of the description, will be sufficient to produce the conviction that

the pressure of the atmosphere cannot move two trains at the same
time in opposite directions between any two stationary engines, and
thus collision becomes impossible on the atmospheric railway. It

iff equally obvious that one train cannot overtake another, and the
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leading carriage of each train being firmly attached to the piston-

rod, it is scarcely possible that a carriage can be driven off the rails.

Thus the ordinary sources of railway accidents appear to me to be

removed, and the apprehension of danger, now unfortunately so

general, would soon naturally subside on the introduction of this

principle into practice.
" It becomes manifest, from the preceding statements, that, by

the proposed means single lines of railway may be worked with
perfect safety. There are but few districts of country through
which, by starling trains with sufficient frequency, a single line of
railway would not be adequate for all their present or prospective

traffic, even with the use of locomotive engines ; but single lines

cannot be worked by these machines without incurring that risk

of collision which will render the practice highly objectionable,

and will always prevent the use of such lines to their full extent or

capabilities.

.

'* The atmospheric principle is free from this objection, and sin-

gle lines can be worked thereby fully and effectively. Trains may
be despatched from each end of any line in opposite directions,

as frequently as the traffic may demand, without the possibility of
coming into collision ; as it has been already shown that no trains

in motion can possibly approach nearer to each other than one
section of the main pipe, being at the least three miles. Sidings

would of course be provided at every station.

" With stationary engines placed at intervals of say three miles,

there may be at those distances, under judicious management, a
large amount of spare power to be employed for many useful pur-

poses. At times between the passing of the trains, when the en-

gine would not be required to work the air-pump in exhausting the

pipe, it might grind oats or wheat, saw wood or stone, pump water
drain lands in one part or irrigate them in another, thus performing
various mechanical or agricultural operations. In suitable situa-

tions a smaller engine might be continually employed, in lieu of the

larger one, in raising water to a proper reservoir, where it would be

always ready and available as the trains might arrive, being equally

applicable as steam to work the air-pump. All the contrivances

for the economic generation and use of steam, such as clothing the

boiler and working by expansion, are available to the fullest extent

with the stationary engine, which is not the case with the locomo-

tive. In some places the natural supplies of water might even be

accumulated in sufficient quantity to dispense with the steam-engine
altogether. v^i/v ;i-^ ; vvvii^

> " What the ultimate result would be of having a large amount of
steam power, which may be hired out on most reasonable terms for

various useful purposes, bpread over the face of the country at in-

tervals of three miles, and having a railway communication with
each of them, I shall not now stop to inquire ; but I submit it as an
interesting and peculiar feature of the proposed plan, and one emi-
nently deserving your lordship's attention.

. ; " As it is practicable by the introduction of the atmospheric sys-
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tem to reduce the cost of constructing, maintaining, and working
railways so materially, a corresponding reduction in the charges

for transmission of goods and passengers will follow ; if, in addi-

tion, we are enabled to carry passengers ai considerably greater

speed and with much greater comfort, and, above all, ifwe are able to

remove the apprehension of personal danger, who is there bold

enough to assign the limit to the advantages of railway intercourse

by this means ?"

On the receipt of Mr. Pim's communication, the Earl of Ripon
considered the subject of sufficient importance to induce him to re

fer it to Lieutenant Colonel Frederic Smith, of the Royal Engi-
neers, and Professor Barlow, with directions that they should in-

quire into the application of the atmospheric principle in producing
locomotion on railways. Sir F. Smith and Professor Barlow pros-

ecuted the inquiry thus delegated to them, and the results of their

investigation are summarily stated in the following declarations,

with which they conclude their report on the subject:
" Firstly. That we consider the principle of atmospheric propul-

sion to be established, and that the economy of working increases

with the length and diameter of the tube.

"Secondly. That the expense of the formation of the line in cut-

tings, embankments, bridges, tunnels, and rails will be very little

less than for equal lengths of a railway to be worked by locomo-
tive engines, but that the total cost of the works will be much great-

er, owing to the expense of providing and laying the atmospheric

tube, and erecting the stationary engines. \^^ :T<v;.-/>r::f*r..

" Thirdly. That the expense of working a line on this principle,

on which trains are frequently passing, will be less than working by
locomotive engines, and that the saving thus etfected will in some
cases more than compensate for the additional outlay ; but it will

be the reverse on the lines of unfrequent trains. However, there

are many items of expense of which we have no knowledge and can

form no opinion, such as the wear and tear of pistons, valves, etc.

On these further experience is needed. ¥'

" Fourthly. That with proper means of disengaging the train

from the piston, in cases of emergency, we consider this principle,

as regards safety, equal to that appertaining to rope machinery.
There appear, however, some practical difficulties in regard to junc-

tions, crossings, sidings, and stoppages at road stations, which may
make this system of less generaf application.

** We may add that the atmospheric principle seems to us well

suited for such a line as the projected extension for Kingstown to

Dalkey is represented to be, but we should have been glad if this

line had been three miles instead of only one mile and three quarters

in length, as it would have then brought this principle to a more
complete and decided test."

'**
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** 0/1 the Construction of the Bridges on the Bolton and Preston
Hailwaijr By A. J. Adie.

This paper which was written at the request of General Pasley,

and by him communicated to the Institution, contains a description

of the bridges over the Cowlin Brook, the Lancaster Canal, and the

Chorley Road, which alone possess any peculiarities of construction,

and they formed the types upon which the other bridges were
built. ^f :^;';l

••-^^ ^^^..^•^ ;•?'; i-'>
^ .'/^'v

In Colonel Sir F. Smith's report upon the Cowlin Brook bridge,

he advised great attention being paid to the bridge on account of
its •• unusual slightness, and the badness of the ground upon which
it was founded." The author states, that the latter circumstance
induced him to design the present proportions of the work as he
wished to reduce the weight of the piers as much as possible ; he
therefore ventured to deviate from the original design given by Mr.
Rastrickk The result has justified his anticipations, as "after the

most careful inspection not a single crack nor a splintered stone

can be detected."

The ground where this bridge was to be placed, was found to be
a rotten and compressible mixture of moss, decayed wood, and
sand, with a few large stones ; a foundation was made for each
pier by driving in piles 20 feet long by 12 inches square ; upon
these were placed the footing courses of Limerick stone 8 inches

thick ; the piers were built hollow, so that the utmost weight placed
upon each superficial foot should not exceed 5^ tons, which the

author states to be a light load for ashlar work :
—"In Edinburgh

there are old rubble walls 34 inches thick and above 100 feet high,

which in addition to all their proportion of eight floors, and a roof,

have (\\ tons on each superficial foot of the bottom courses, and
there is a brick chimney in Bolton, the bottom courses of which
support 8^ tons on the superficial foot."

• The bridge consists of eight arches, each of 30 feet span ; the

arch stones are 18 inches thick, of hard sandstone from the Whittle
hills, except seven courses at the crown, which are from a better

quarry at Ackrington, near Blackburn.

The author then mentions, as a precedent for such dimensions,

some arches constructed under Mr. Jardine's direction on the Edin-
burgh and Dalkeith Railway ; they were of Craigleith stone, semi-

elliptical in form, of 24 feet span, with a rise of 4 feet., or jth of
the span; the stones for these arches were 12 inches deep at the

springing, and 9 inches deep at the crown ; the abutments of one of
them are founded on platforms of timber, without piles, resting upon
soft plastic blue clay ; they have been standing for upwards of ten

years, and exhibit no signs of failure. Another arch is also men-
tioned, constructed by the same engineer, over the South Esk, near
Dalkeith, the span of which is 55 feet, and the versed sine 12 feet

;

the keystone is 18 inches deep, and the springers 21 inches in

depth.
'. The author objects to placing a mass of earth upon the haunches
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of the arch, as, from the tremour caused by the passing of the raiU

way trains, the earth has always a tendency to be wedged in be-

tween the side walls and to force them out ; he therefore left voids

above the arch stones, allowing only sufficient weight of masonry
upon the haunches, and thus securing the rapid hardening of the

mortar ; for this latter reason also the walls of rubble-work never
much exceed 3 feet in thickness, and they have been found much
stronger in consequence. 1%
The railway is carried over this viaduct on longitudinal bearers,

13 inches deep by 6 inches thick, laid on planks 3 inches thick

;

the bearers and planks are not fixed together with a view to di-

minish the vibration of the passing trains ; this method of laying is

stated to be very effective in this respect. >

The Lancaster Canal Bridge was originally intended to hare
been a direct span of GO feet, constructed of iron, but the directors

subsequently decided on building a skewed stone arch of 25 feet

span on the right angle. The arch is semi-elliptical on the square,

with a transverse axis of 41 feet 2 inches and a semi-conjugate axis

of 8 feet 9 inches ; the arch stones are 2 feet 3 inches on the square

at the springing, and 1 foot 6 inches at the key-stone ; the bed joints

intersect at right angles all the lines of sections of the intrados,

made by vertical planes, parallel to the elevation ; and it is that

property that causes the chamfer lines of the beds of the stones to

diverge from the springing to the crown. These lines of the curv-

ed joints are easily laid down on the sheeting of /he centres from a
full-sized development, and by lines drawn at different heights, par-

allel to thespringingof the arch. The lines of the radiating bed joints

are always perpendicular to the tangentof an ellipse of the same form
as the elevation of the bridge, the moulds used to form this being ap-
plied in the plane of the elevation. The twist on the length of the beds
of the courses was taken from full-sized skeleton moulds of the form
of the oblique ellipse or elevation. The five courses running par-
allel to the abutments are all of the same form and have the same
amount of twist on the beds of each stone, except the end stones of
the courses, which are varied in length to suit the general breaking
of the joints of the courses resting together. The centre part of
the arch is plain square work.

This mechanical method of finding the lines, and the twist of the
radiating beds for an elliptical skewed arch, is destitute of the scien-

tific accuracy of the mode by which Mr. Buck calculates his spiral

lines for oblique bridges, of which the section at right angels to

the abutment is an arc of a circle 4 but the workmen had no difficul-

ty in putting it in practice, and the author states that he would have
had more trouble in constructing trussed centres for a flatter curve
of a circular arc, and at the same time keeping the towing path of
the canal open. He states that he has not met with any descrip-

tion of an arch executed in this manner, but he considers it the

only true principle. Every very thin section parallel to the eleva-

tion is a proper elliptical arch, and there is a very great saving of
stone from the smallness of the twist on the curved beds as com-
pared to the common method of working them.
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The Chorley Road Bridge is a compound of the common and!

skewed arches, which the author finds convenient and economical^
He has executed several upon this plan ; they are as perfect as the
best common arches, and free from skirting of the soffits of the

stones. The section of this bridge at right angles shows a rise of
5 feet, with a span of 25 feet. The springers at this part are 1 5^

inches deep, and the key-stone is 13 inches deep ; on the oblique
section, or the elevation, the span is 37 feet 9 inches, and the rise 5-

feet; the springers are 24 inches deep, and the key-stone is IT i

inches deep. '

The straight part of the arch is formed with courses about 10-

inches on the soffit, and these are turned round in curved lines whick
are portions of circles, the straight parts of the courses being then
tangents, and they cut the lines of the elevations at right angles, so-

that there is no more tendency of the arch to sink at the elevation

than would be the case with any elliptical segment of similar dimen^
sions worked in the ordinary way. The part of the acute angle-

of the arch is formed with courses which converge from the eleva-

tion to the abutments, on account of being arcs cutting the elevations

at right angels, and then becoming nearly tangential at the spring*--

ing. The curves for these courses were transferred from the de-
velopment to the sheeting, in the same way as those for the Lancas-
ter Canal Bridge, and the twist of the beds was taken off full-sized

sections of the arch, made in the directions of the converging lines

of the extremities, so that at each of these places the beds were
worked as if for part of a true elliptical arch, and the beds betweea
the points thus formed were worked off with curved rules found
from the development. After the masons got into the way of
working this kind of arch, they of their own accord preferred it to
the complete skewed arch. In brick work built in this way^ it

would be very easy to skew the ends of a long archway by having
the bricks moulded to the curvature of the key-course, as vnth a
very little alteration they would fit any part of the concentric courses

and a few tapered bricks would facilitate the filling up ofthe fan-

shaped part of the haunch of the acute angle.

The communication was illustrated by several detailed drawings
and a model of the bridge, with schedules of the prices and cost of
the works.

!- )

EXTRACT FROM THE REPORT OF THE SECRETARY OF WAR.

The report of the Colonel of Topographical Engineers affords

new and continued evidence of the great usefulness of that corps,

and of the zeal and ability of its officers. An accurate knowledge
of the topography of our very extended territory, particularly of
its maritime and internal frontiers, of its lakes and rivers, of the

obstructions to intercommunication, and of the positions most re-

quired and most capable of densive works, is indispensable alike to

intelligent legislation and to efficient executive administration. As
.

. .. .-. .. . :., 39 .
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.
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R mere question of economy, such information can scarcely be ac-

quired at too high a price. The advantage of an organized scien*

tific tjorps, quahficd by study and practice for this peculiar duty»

over the irregular sei'vices of persons transiently employed, with"

out organization, and without the opportunities of mature and sys-

tematic deliberation, doubtless dictated the formation of this corps;

and all our experience has shown the wisdom of the measure. The
reports in detail of the several officers of the corps, appended to

that of the Colonel, present a mass of the most valuable information

respecting the topography of various parts of the Union, from the

remote North to the extreme South. They exhibit the progress

made in the surveys, in the improvement of harbors and rivers,

in the construction of light-houses and breakwaters, and in various

other works in charge of the corps. A brief notice of a few of
those which seem to require attention is all that will be attempted

on the present occasion. ^

It wiJl be perceived that considerable progress has been made in

the survey of the North-western lakes, and that preparations for its

continuance the next season have been made, which will enable

those in charge of the work to accomplish more than was practica-

ble during the last year. The expense of these surveys is com-
paratively so trifling that they can scarcely be liable to objection

in almost any state of the Treasury. , I cannot omit to call atten-

tion to the report of Captain Williams, respecting the urgent ne-

cessity of a harbor on the west side of I^ake Michigan, and the im-

provement of the navigation at the mouth of St. Clair river. These
are exceedingly important to the United States, to enable us to

furnish supplies to the Indian tribes, and military stores and sub-

sistence for the troops which, even in time of peace, must be main-
tained in that quarter, and which, in the "event of hostilities, will

afford the only barrier between savage ferocity and our frontier

settlements. But to our fellow-citizens of that region, who have
purchased the public lands, a safe access to the markets of the East
is so essential as to justify their calls upon the Government for a

common share of its protection. The commerce of the lakes, com-
prising the production of seven States and one Territory, which
must annually exceed twenty-five millions of dollars, would seem
entitled to consideration and assistance, not only on account of the

great interests involved in its success, but on the ground also of a

fair apportionment of the fostering and protecting aid of the Gov-
ernment. This commerce affords the only effective means of sup-

plying the nation with the mariners who will be found indispensa-

ble in that quarter in the event of hostilities.

It will be seen that the surveys for the defences of Sollers's flats

and of Delaware breakwater harbor are completed : those for the

defences of Sandy Hook, and the harbor and town of Portsmouth,
New Hampsbire, are in execution, as well as the military recon-

Tioissance of the peninsula of Maryland, south of this city. It is

gratifying to learn that an extensive and very thorough reconnois-

sance of the defences of New Orleans, embracing a large extent of
territory, has been completed.
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The raft which formed the obstruction to the navigation at Red
river has been removed—an event of no small importance to our
fellow-citizens in that quarter.

The Potomac aqueduct is so far completed as to warrant the con-
fident expectation that it will be in a condition to receive water in

the course of the next season. The repairs of the Potomac bridge
are drawing to a close, and it is belived that it will be passable in

January next.

The measures taken to execute the law of the last session, appro-
priating one hundred thousand dollars for the improvement of the

Ohio, Mississippi, Missouri and Arkansas rivers, are also stated. So
soon as the application for an injunction by Henry M. Shreve, Esq.
which has arrested the progress of those measures, shall be dispose

ed of, they will be resumed. But it is manifest that the present

appropriation is wholly inadequate ; that it can only provide the

necessary snag boats ; and that, unless followed by others, the ex-
penditure of the money will be but to waste it.

The proceedings of the corps under the laws respecting the con-
struction of the light-houses, are also detailed in the report. It

would seem that the expense of these invaluable auxiliaries to com-
merce may be much diminished by the adoption of Mitchell's pa-

tent screw moorings, a recent English invention ; and that by means
of such moorings they can be placed in positions far more advan-
tageous to the mariner than any that can be occupied in the present

mode of building them. The sanction of Congress is invited to the

the steps recommended by the Colonel of Topographical Engineers
to procure the necessary apparatus, and acquire a knowledge of it«

application.

It will be seen that a party of engineers is in the field for the

survey of the Arkansas and Platte rivers and the adjacent country,

A survey of the country north of the Missouri having been com-
pleted, the map of which, constructed by Mr. Nicollet, unequalled in

the accuracy and fulness of its details, is now nearly finished, and
will be published in January next. It is intended to cause a similar

survey of the country south of that river, embracing the approaches

to Rockey Mountains, their several passes, and gradually the region

between them and our possessions on the Pacific. These explora-

tions and surveys are indispensable to such a knowledge of the

country, its resources and its streams, as we must possess before

we can establish any communication with a region that is every
day becoming more important to us ; and it is hoped that there

will be no reluctance to granting the very moderate appropriations

asked for the continuance of the " military and geographical sur-

veys west of the Mississippi river."

Practical detals of Management are always useful. The following

notes from " The Civil Engineer and Architects Journal," seem to

contain some good hints.



408 Notes on Steam Navigation.

y ,- . „ ; NOTES ox STEAM NAVIGATION. .

' The management of the furnaces.—It is a common practice ii|

jsteam vessels to pile the coal much too abundantly on the fire grate,

the stratum of incandescent fuel is too thick, and the generation of
.carbonic oxide is the consequence, to the manifest diminution of
calorific effect. The coals should be strewn upon the grate bars

evenly and equally ; the depth of the stratum sliould be about three

inches, but this is a point dependent in a great measure upon the inten-

sity of the draught ; the stronger the draught the thicker should

be the stratum of incandescent fuel. The bars should never ex-

ceed 7 feet in length, and should be as much less as possible ; 5 feet

is a good length, and not an uncommon length in the best boilers.

It is impossible to fire long furnaces properly, especially in a se^

way. We have known the length of the fire bars to be reduced

(fpm 3 ft. 6 in. to 5 ft. 6 in, with a great accession to the steam-^

producing powers of the boiler. The bars should always have a
coijisiderable inclination, both to facilitate the transmission of the

fuel from their foremost to the aftermost extremity, and to diffuse

Xhe ail" more equably over their lower surface. The skill of fire-

men varies greatly, and due attention should be paid to their selec-

tion. A dead plate at the mouth of the furnace is a good thing,

and conxbined with a slow combustion will obviate smoke and save

fuel. These are the true secrets of combustion on chemical prin?

ciples.

Boilers, wear and tear.—The wear of boilers is not unfrequentr

ly chiefly from the outside round the steam chest, from the drip-

ping of water from the decks, in the ash pits from the wetting of
the ashes, and on the bottom of the boiler from the action of the

bilge water. This last source of wear is now almost altogether

obviated in some of the best steam vessels, by placing the boiler

upon an efficient caulked platform, bedding it in putty—not an in-

corporated mass of lime and oil, but really sound substantial putty,

jsuch exactly as glaziers use. A cooming of timber is attached to

fhis platform, encircling each boiler, and the interstices between
l^he timber of the cooming and the iron of the boiler are filled in

with roman cement, and sloped off on the upper side, so that no
water can lie on the cement or cooming. It might be expected
that these coomings would be disturbed by the expansion of the

^oiler when heated, but we find that the expansion is so inappre-

ciable in practice as not to be productive of any visible derange-

ment. The upper parts of boilers should be covered with felt and
jsheet lead, soldered wherever there is a joining ; the practice of
covering boilers with felt and sheet lead is now almost universal

among the best engineers.
- Blow-off cocks are a perpetual source of annoyance if they be

not well made at first. The metal of which they are composed
should be hard and tough, without any lend in it. The plugs of
the cocks, if made with too little taper, will be very apt to jam,

pijd after having been ground a few limes, will sink so far into thp



^T^rC^-^'S V—TV '

Notes on Steam Navigation. 309'a

socket as to come in contact with the bottom, if there be one,
and diminish materially the effective area of the water way. If
the taper be too little on the other hand, a great strain will be
thrown on the gland, which keeps the plug in its place, and if they
give way it will be driven out with great force. Tliis did occur ii*

the Great Western, and the engineer was scalded to death.

The durability of brasses is dependent upon a variety of circum-
stances, but chiefly upon the quantity of rubbing surface and the

quality of the metal. We have seen a brass of Boulton & Watt's
which had worked for thirty years, and was at the end of that

time in good preservation, whilst we have seen other brasses which,
in the course of a couple of years, were quite worn out.

De omnibus rebus et quibusdam aliis.—Should the engineers be
ijubject to the captains ? In generals, yes—in particulars, no.

The Admiralty regulations in reference to engineers are just as pre-

posterous as might be expected, inasmuch as the Admiralty is in-

variably a century behind the merchant service, but in their regu-
lations respecting engineers, they have out-Admiraltied themselves

and earned a title to a squabash with our tomahawk, with which we
may probably honor them on an early occasion. The Admiralty
desires to have young men of education as engineers, and yet with
Admiralty consistency rates the engineer beneath the ship's car-

penter—-and what engineer of talent and education would place

himself in so abject a situation, or submit to be snubbed and brow-
beaten by every whiffling lieutenant or embryo midshipman who
does not know the garboard streak from the log line ? As to

your amateur mechanics, we always shun them as carefully as we
would do a rabid dog ; their bite is dangerous, and their bark

—

why that of Cerberus was heavenly music to it. We have nev-
er recovered from the alarm we once experienced from the

spectacle of one of these cognescenti with blackened fustians and
white kid gloves, crawling daily for the space of a whole week,
through the labarynths of an oily steam engine, to vindicate his

title to engineering proficiency. We bethought ourselves of Ne-
buchadnezzar, and betook ourselves out of reach of the saliva.

When we take upon ourselves the administration of the Admiral-
ty, which, between this and 1942, we may perhaps be prevailed

upon to do, our first operation will be to get a leviathan besom
constructed to sweep away all such incurables, preparatory to

placing engineers in their proper position.

Ventilation is a thing greatly neglected in steam vessels, although

so many facilities exist for establishing an effectual system. Eve-
ry vessel should be fitted with one or more fans, or Day's patent

Archimedean Screw ventilator, worked by the engine for exhaust-

ing the air from the different cabins, gratings being left above the

doors and other suitable places for the admission of fresh air from
without. The same mechanism might be made to draw air from
the holds and other parts of the ship, so that any bad smell from
bilge water, etc, would be entirely obviated. In tropical climates,

in particular, no steam vessel of any considerable size ought to bo
unprovided with a ventilating apparatus.
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The rolling- of steam vessels in a sea way gives a lateral impulse
to several parts of the machinery, which it is often not well calcu-

Jated to resist, without a considerable jolting. Thus the side lev-

ers will, when the vessel rolls heavily, slip in and out upon the main
centres, and the shafts will move endways. It is true there are

collars to prevent this, and in new engines no great movement of
this kind can take place ; but the collars are in most cases much too

small—they are deficient in rubbing surface, and they consequently

wear, in a short time, considerably into the brass, leaving a lateral

play upon the journal, which admits of no adjustment. To obvi-

ate this evil, Messrs. Maudslays &l Co. arc in the habit of making
their journals with very large fillets in the corners, so as, in fact, to

make each end of the journal a short frustrum of a cone. This

has the desired effect, but occasions a wasteful expenditure of the

oil. Mr. Robert Napier makes his cranks to bear against the flanges

of his brasses. This plan obviates the rapid wear, but still leaves

any wear that has taken place unsusceptible of re-adjustment.

The best plan, it appears to us, would be to make each journal

bulge out in the middle, so as to constitute, in fact, a portion of a
spheroid, and recess each brass correspondingly. The act of tight-

ening the top screws of the journal would then have the effect of
preventing the shafts from moving on end, as well as of preventing
them from moving up and down. The outer bearing of the paddle
shaft should be always so made as to admit of easy adjustment.

A common plummer block with the top constructed for holding

tallow, placed upon a good stout carriage bolted to the fore and aft

bearers, is, in our judgment, the best arrangement. The. plummer
block bolts should be so made that they may be dropped down to

admit a piece of plate iron between the sole and the carriage at any
time the shafts may require re-adjustment. A brass in the upper
part of the plummer block at the outer end of the shaft is unne-
cessary, as there is no upward strain, and the cover bolts should be
merely suflScient for holding it on in a sea way. This journal al-

ways wears forwards as well as downwards, and the brass should

be so made as to admit of the aftermost side being turned before.

The sides of the brass should also be thicker than in journals where
this action does not exist.

Piston Rods.—The best mode of attaching the piston rod to

the cross head is by means of a cone and putter and gib, and a
screw above the cone ; this cone should have considerable taper

both to obviate any injurious expanding action which a cone of
little taper would occasion, and to facilitate the disengagement of
the rod when it requires to be taken out. Some of Boulton and '

Watt's cross heads are made close over the piston rod, except that .

a little hole is left in the top to admit the introduction of a drift to •

start the piston rod when it requires to be disengaged. This we
think is a very objectionable plan, and we have known it in prac-

tice to be productive of the most serious inconvenience ; for a

small drift will not start a rod on which the taper is not considera-

ble, and which is rusted into its place. The drift may indeed be
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assisted by a cutter driven into the cutter hole, and so contrived as

to force the rod down instead of keeping it up ; but even with
this aid we have known the h\rgest drift that could be introduced

through the top hole to be quite incirectual in starting the rod. It

is a bad practice too to make the upper part of the rod that fits in

the cross head eye parallel ; a blow or two upon this parallel part

will stand and swell it so as to rivet the rod into the socket.

Iron Ships have been much cried up of late by iron ship build-

ers. We admit their claims to favorable consideration, but at the

same time maintain that they are attended by many serious disad-

vantages. In the first place the accumulation of seaweeds and bar-

nacles is a formidable objection. Wo have seen indeed a scheme
of a scraper for removing these accumulations whilst the vessel

was under weigh, but it is in our mind puerile and impracticable.

Again, the iron of which vessels is composed has been found to be-

come brittle in the course of years, so that although tough at first,

it will in the course of time star like glass when struck by a hard

and sharp body. The action appears analagous to that which
takes place in railway axles. Mr. Nasmyth, indeed, has shown
that railway axles are rendered brittle by cold hammering, and may
be toughened again by annealing ; but he has not shown that axles

are not rendered brittle also by continued wear, or that this spe-

cies of brittleness admits of the same remedy.
Bilge pipes are best of lead, both because lead resists the action

of the bilge water better than any other metal and because it is

much cheaper than copper. But the blow ofl' pipes should

never be of lead ; lead blow off pipes bulge and burst from the

continued heat and fragrance to which they are subjected. We
find that Mr. P. Taylor at the Institution of Civil Engineers, a

short time ago recommended all the pipes exposed to the action of
the bilge water in any measure to be of lead, and his recommenda-
tion was allowed to pass without comment. We therefore think it

expedient to say that we altogether differ from Mr. Taylor in this

particular. Neither the blow off or deck pump pipes should ever

be of lead though they are always more or less exposed to the ac-

tion of the bilge water. No engineer in this country ever thinks

of making blow off, deck pump, or injection pipes, of any thing

but copper.

Waste Steam Pipe should be as high as the funnel, especially if

situated before the funnel. When the waste steam pipe is shorter

than the funnel, the action of the steam on the iron of the funnel

rapidly oxidizes it and speedily makes the funnel very thin in that

part of the ascent to the mouth of the waste steam pipe. When the

pipe is made as taunt as the funnel, the steam is carried clear of

the funnel altogether.

Stop valves between the boilers should be permitted always to act

of their own accord, and should never be opened and kept open by
drawing up the spindle and keeping it up. Unless the stop valves

be allowed to act spontaneously like the safety valves, they will

soon become so fixed by corrosion that they cannot be shut at all,
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and are consequently of no avail. If the increased pressure inci-

dent to the weight of the valve be objected to, that weight may
easily be balanced by a weight and lever attached to the spindle,

where it emerjfes from the stuffing box of the valve box cover.

Rudder.—It is a judicious practice to make the rudder rather

shorter than is requisite to reach the keel—the rudder will thus be

unaffected if the vessel takes the ground. The keel should always
project a little beyond the rudder joint so as to prevent warps or

ropes of any kind from catching in the joint as the vessel passes

over them. The rule joint is the best species of joint for a steam

packet rudder, and by far the neatest : the rudder head should be
round and should fit accurately in the rudder trunk, which of course

should be a cylinder.

Paddle box boats of Capt. Smith are we think inconvenient—un-

sightly and ineligible. It would be greatly preferable to have a
dozen boats stowed inside one another like the nests of pill

boxes of the apothecary. In a heavy sea the paddle box boats

could not be raised without great difficulty, andwhen raised could

scarcely be approached. Their proximity to the paddle when
launched is dangerous, and the waves would fly up through the pad-

dle box in a sea way with great force, and cut off all communica-
tion between the boat and the ship. We regret that Capt. Smith
has not found a better vehicle for his ingenuity than this cumbrous,
ineffectual and unsailorlike contrivance. . l^ . „. . - ^

--. : , J. GEOLOGY OF SOILS.

1. Agricultural chemistry aims to explain all the actions of earth,

air, and water, upon plants. It refers to all their chemical rela-

tions, to the geology, minerology and chemistry of soil.

2. Agricultural geology explains the relations which soil bears

to plants, and the manner in which that affects vegetation.

3. Agricultural geology confines itself to facts. It digs into the

earth, observes what composes that ; how its components act upon
plants. Conversant only with facts, or logical deductions from
these, it leaves to geology proper, the vast mass of observations, sup-

ported by the highest modern science, which teaches the origin,

mode of formation, original condition, and successive changes
which our globe has undergone.

4. The terms, primitive and secondary, used by geologists, are
almost parts of common language

;
yet, need to be explained to

the farmer.

5. A large tract of any extensive country is composed of rocks ;

of a granite texture. This needs no definition. Such rocks hav-
'

ing been observed to underlay all others, in the scale of rocks com- •

posing the earth's crust, were called primary. It was supposed
that these were first formed. Out of the ruins of these, no matter v

when or how ruined, other rocks have been made, called seconda- ;

ry. The ruins of the primitive rocks have been transported by
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water, and then gradfuatfy deposited layer' upon layer; Under mii

mense pressure, these layers of mud, sand, fine gravel, rolled stones,

etc., have been, hardened into solid rock; forming sandstones,,

slates, or even rocks presenting the crystellioe structure, or texture

of granite, by the action of heat, which the facts of modern geolo--

gy teach, exists in the interior of our globe.

6. This central heat is supposed to be the case of volcanoes, and
the primitive rocks themselves, to have been the ejection, under
circumstances unknown, of the melted mass of the globe ; ejec--

tions, similar in kind, to those of modern lava, but gi'eater inr> de-

gree.

7. Intermediate between modern lava, and primitive rocks, and
actually passing into either, is a large class of ancient volcanic

rocks, called, trappean ; such are basalt, trap, and highly erystal-

line porphyry.
8. However named and classed are the rocks of the earth's sur-

face, they have one common origin, the molton matter of the globe^

Hence, having a common origin, their ultimate chemical constitu-

ents are similar. If granitic rocks have a certain chemical con--

stitution, then sandstone, slate, etc., having been formed from worn-
out and worn down granitic rocks, have a constitution chemically
Uke them.

9. To the agriculturist, the terms primary and secondary^ are"

nseless. Equally so are all distinctions of soil based on these terms<-

10. Soil is the loose material covering rocks, and often is includ"

cd in that term. Both are to be classed by their origin.- The ori*

gin of rocks refers not only to the mode of their first fbrnvationy

but to their subsequent arrangement. The origin of all rocks, ge-

ology teaches, is from the molton matter of the globe. Thesebave
been, afterwards, in some cases, removed by water, and in part re-

modified by heat [5}. Referring.rocks to their origin, th&j^ are di-

visible into two great. classes.

1st. Those formed by fire. >,^

2d. Those formed by water,

11. This division relates both to tfie origin and distribution, la
their origin all rocks are truly igneous or by fire. In theic distribu*

tion they are aqueous or by water< This is the only division ne^
eessary to the farmer.- It is the division taught and demanded by
Agricultural Geology.

12. The first class includes all the highly crystalline rocks, gran-

ite, gneiss, sienite, greenstone, porphyry j basalt,^ lava, volcanic

sand. The products of volcanoes, whether ancient or modem, ag'
licultural geology places in the same class, including thus all that

portion which forms the largest part of the earth's surface,
' 131 The second class includes sand, clay, gravel, rounded and roll-

ed stones of all sizes, puddingstone, conglomerates, sandstones, slatcs.r

When these various substances are examined, a large part of sand
is found to be composed essentially of the ingredients of the igne-

ous rocks. This is true .ie^so^of sandstone, shte^tpf conglomeratesf
of bowlders, *

; 'V ^ >^ • v-

r

. .; 40
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14. There is a large deposit, or formation in some districts, coni'

posed almost wholly of one of the chemical constituents of the ig-

neous rocks, united to air. The constituent is lime, the air is car-

bonic acid, forming by their union carbonate of lime. Marble,
limestone, chalk, belong to this formation. These are not to be
ranked as original igneous products, subsequently distributed by
wafer. The lime, originally a part of igneous rocks-^has been
separated and combined with air, by animals or plants, by a living

process, called secretion. The modern production of carbonate of
lime, is still going on under the forms of shells and corals. Though
belonging to neither division, the subject will be simplified by re^

ferring limestone to the second class of rocks—but it is truly a salt,

and belongs to neither division and it will be discussed hereafter.

15. The chemical constitution of all rocks is similar. If rocks
are divided into two classes, the first composed of the highly crys-

talline, usually called primary, such as granite, gneiss, mica slate,

porphyry ; and the second class composed of rocks, usually called

trappean, as bassalt, greenstone, trap, then the great difference in

their chemical constitution is this :

The first class, or granitic rocks, contain about 20 per cent, more
of silex, and from 3 to 7 per cent, less of lime and magnesia and
iron, than the second or trappean class.

16. If the language of geology is borrowed, and rocks which
present the appearance of layers, or a " stratified structure," are di-

vided into two classes, fossiliferous and non»fossiliferous, or those

which do, or do not contain remains of animals or plants, it will

be found that the fossiliferous are neither granitic nor trappean,

yet they are to be classed with the last, agreeing with them in con-

taining less silica, and more lime, magnesia, and alumnia.

17. The stratified non-fossiliferous rocks agree in chemical com-
position with the granitic, and the fossiliferous with the trappean

and volcanic^

18. The trappean and fossiliferous contain the most lime and
magnesia ; the granitic and non-fossilferous, the most silex. The
great difference in chemical composition, between the two classes,

is produced by lime and magnesia,—two substances, which, more
than all others, have been thought to influence the character of
3oil.

19. The amount of this difference is about from 4 to 7 per cent.

;

yet notwithstanding this, the general chemical constitution of all
'

rocks approaches so nearly to identity, that this may be laid down, i.

as the first principle in agricultural chemistry, that there is one rock, :;

consequently one soil. >.

20. To the farmer, all soil is primary. The question then arises, .

how do rocks and soil affect vegetation ? As a consequence of the :

first proposition, it may be laid down as the second principle of .,

agricultural chemistry—that rocks do not affect the vegetation

which covers them.

21. This is opposed to the geological doctrine of the times, and k
may seem to be opposed to the statement, sectiort 18* The diffef- .
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ence there stated, may be thought to produce corresponding eifectg

in vegetation. This would be true if rocks exerted any influence

on soils, due to their chemical constitution. A survey of the geo-

graphical distribution of plants, used for food, will show that the

common doctrine of the chemical influence m rocks on vegeta-
tion, is not so well supported, as to be considered an established

principle.

22. The plants used for food are cultivated on every variety of
rock foundation which the earth presents. Then cultivation is lim-

ited neither by granitic nor trappean, by fossiliferous nor non-fos-

siliferous rocks. Then product varies not more on different, than

on the geological formation. Every where, over every variety of
rock, the cultivation of the food-bearing plants, repays the labor of
the farmer.

23. Surveying Massachusetts, it is evident the grain crops are

not influenced by the peculiar rock formations over which they are

grown ; for in this state, with the exception of modern volcanic

rocks, all the various formations, which the earth presents, are

found. Yet no difference in the quality and quantity of crops of
rye, oats, barley, wheat, Indian corn, is found which can be attrib-

uted to different geological tracts.

24. All plants have a natural limit, a peculiar region, in which,
unaided by the human race, they flourish and spread spontaneous-

ly. The smaller the Hmit of this natural boundary—the more diffi-

cult is the cultivation of the plant. Yet we And that the natural

boundary is passed, and so plants come to live in an artiflcial re-

gion. There is a natural, and there is an artificial ^ habitat," or

region ; and this last is either horticultural or agricultural. The
fii'st is unlimited, the second is limited by the great external cir-

cumstances of temperature and moisture. .t^;»

25. The extreme north and south limits, which bound the cuUi-

vation of the food-bearing plants, are determined wholly by phy-
sical, physiological and social causes. Temperature is the great

agent, which limits the agriculture "habitat" of the grain-bearing
;

plants.

26. The distribution of plants is governed by the two following

laws

:

Ist. The polar agricultural limits are bounded by lines passing

through places of equal summer heat.

2d. The equatorial limits, by Hnes of equal winter heat.

': These lines are called respectively, isotheral, and isochlmenal.

They by no means coincide. They often cut each other at right

angles, and generally, from about 45° north latitude, they are par-

allel neither to one another, nor to the latitude. They are often

highly curved.
|

i And now for the proof of these general laws—beginning with h
barley, the grass or grain which has been cultivated the farthest

north. Its fields are found in the extremity of Scotland, in the

Orkneys and Shetland Isles, 61° N.; in the Feroe Islands, 61*

—

62° 1-2 N.; in Western Lapland, near North Cape, in latitude 70°;
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OD the borders of the White Sea, in Western Russia, between 67*

and 68®, and near to Archangel, in Eastern Russia, about 66", in

.Central Siberia, the limit of barley is between 68^ and b9^ N.
There arc no extended observations of the temperature of the

northern portions ^ our own continent, and therefore the limit of
barley in Northern i^^erica is left undefined. But its European
line will probably define that which will limit grain cultivation in

Anjerica.

yracipg ia line through the points above r^gimed, it is i\\Q porth-

jerB boundary of ^11 the cereals, or grains, A little beyond thjs

line is the boundary pf the potato, and the belt between the two,
js remarkable. It is the zone between agriculture, and fishing an<}

[lunting, between races of men, subsisting on aniriial, and op vege?

table diet, and those whose chief food is animal, The portherp
(Cultivation of barley is bounded, if its course is traced, by a very
curved line. Is this determined by geological causes, or do causesf

purely physical erect a barrier to its farther northward advance ?

The answer will* be found, in tracing the temperature of the sea-

sons of the different places, through which the limit of the north?

em cultivation of barley passes. It will be evident that the line of
this limit is isotheral, for the mean temperature, Fahrenheit, is a.s

follows

:

"'^

Latitude. Year. Winter. Summer.
-^ Feroe Isles, 61—62° +45° +39° +519 *

i; W. Lapland, 70 +33-8 +21-3 +46-3 ;i

•^ Russia, at the mouth of the White Sea, ?>

•'' 66—68« +32 +10-2n:-8'8 +46*3
^ Casting the eye on this table, it is evident that the annual or the

^winter temperature has little influence on the barley limit, and that

a mean summer temperature from 46 to 43° is the only ipdispen-r

sable physical condition, to the cultivation of barley. On the At-

lantic islands, a mean temperature from 3 to 4° higher is necessary,

which compensates for excessive huipidity. It is remarkable, that

all the cereals have failed in Iceland, though its mean temperature

is above that necessary for barley. Nor is this owing to its geor

logical structure. In that, it agrees with the fertile shores of the

Mediterranean. It is volcanic. So far as nitrogen, and carbonic

acid, and ammonia, may be supposed, to be evolved from the earth,

and to contribute to the growth of grain, Iceland should equal fer-

tile Italy. But such is not the fact, and it goes to prove that rocks

affect very little the crops grown oyer them, eyen when the great

physical elepient, temperature, is as high as necessary. That
grains fail in Iceland, is due to the excessively tempestuous rains

with which that country is visited. If then, the lipjits of barley

are defined by an isothei*al line of 46 1-3° in Europe, that will also

limit its cultivation in America. So far as observation has extend-

ed, this is true, and the line of boundary is equally curved, and
winding. If a similar table for the limits of wheat is constructed,

by drawing a line through the most northern places, where this

jgrain has been cultivated, the physical conditions^ esseptial to jts

pultiyation; will be found as follows: t«v*.o*i«£-*Vv tn ../I ^^ji, 'iw'
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The grains all germinate in a soil of a temperature from 104 to 105
degrees, and require at least from 116 to 120 degrees to arrest this

process. Barley ceases to germinate at the lowest temperature.

After barley follows wheat, then rye. Indian corn endures the

highest heat, viz. : 120 degrees before its germination is arrested.

The grains flourish under a mean annual temperature of from 77
to 80 1-2 degrees. Defining their equatorial limits, they are bound<
ed not by lines of equal summer, but equal winter temperature ;

the reverse of their polar limits. Hence, climate, always deter-

mines the sowing season. In Bengal, wheat, barley, oats, are

sown in October and harvested in March and April, while rice and
maize are sown in May, to be harvested as with us in October. It

is this line of equal winter temperature, or rather that of the cool-

est months, which allows the grains to be cultivated in many places

within the torrid zone, and the line of 68 to 70 degrees, which
constitutes the tropical limits of wheat culture, varies between 20
and 23 degrees latitude. The other grains enduring from 5 to 7
degrees lower temperature, are found in higher latitudes. i

27. The wide belt of our globe, comprised within these limits^

extending from 20 to 70 degrees north latitude, presents every va-

riety of geological structure
; yet, nowhere, in all this space is the

quantity or quality of crops affected, by the chemical nature of the

underlaying rocks.

28. A similar principle governs the growth and cultivation of the

grain-bearing plants on mountains. Their limits are found at

heights, which correspond to the latitude, which marks the isothe-

ral line. In the Swiss Alps, the grains cease growing at the follow-

ing heights.

Wheat at 3400 feet corresponding to latitude 64 degrees.

Oats " 8500 " " " 65 "

Rye " 4600 " " "67 •

Barley " 4800 " « " 70 '

This shows a beautiful correspondence between latitude and al-

titude, and leads a step farther in the proof of this principle, that

rocks do not affect the vegetation which covers them.

29. The space which has thus been surveyed, presents amid
great diversity of rocks, a singular identity in chemical composi-

tion of the soil. These facts lead to the third principle of agricul-

tural chemistry, rocks have not formed the soil which covers them
30. Everywhere, with the exception of the tops of some moun-

tains, the rocks of the globe are covered from a few inches, to some
hundred feet in depth, with gravel, sand, clay, rolled stones, some-
times alternately with each other, sometimes in confused heaps.

The best attested, and most universally admitted fact of geology,

is, that the loose materials of our globe have been transported,

from a few, to many hundred miles from their original situation.

With a few exceptions, the soil which now covers rocks, has been
derived from places distant, and from rocks distinct, from those on
svhich it now reposes. This is peculiarly true of soil on limestone

districts, which does not contain more lime than the soil reposing

on granite. .

'
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f^ 31. Transportation of soil, is a fact so well established, that it

needs only to be mentioned. There has been a universal mingling
of the loose material, soil, derived from wrorn down and mingled
rocks.

32. The same uniformity of chemical composition characterizes
soil, which characterized rocks; that is, great similarity, but not
identity^ and it is on limited patches only, that soil partakes decid-
edly of the character of the underlaying rocks.

33v The extensive analyses of soil, excuted by the geological

surveyor of Massachusetts, taken from every variety of rock for-

mation, present a remarkable uniformity, both of chemical consti-

tution, and mineralogical composition of the earthy ingredients.

The same truth is presented by the analysis of soil from various

parts of the globe. It is a conclusion, warranted by the widest ex-

amination, that the mineral constituents of 100 parts of the soil of
our globe, is composed of sand or silicates 89*28 ; salts of lime
00*85.

—

Dana's Muck Manual.

»€ Enoineerino Scfence.—The tunnel on the line of the Sheffield

and Manchester Railway will be 3 miles in length, upwards of 600
feet below the surface or summit of the hill at its greatest height,

and in rock formation throughout its entire length. The works
were projected and commenced upwards of two years ago, under
the direction of Charles Vignoles, Esq. Five shafts were opened,
at about half a mile distant from each other, for the purpose of
proving the formation, of facilitating the driving of the drift-ways

and ultimately, of ventilating the tunnel. Whilst these were in

progress, the drift-ways were carried on from each side, or face,

of the mountain: the distance, or length, driven, on the eastern

side, extending to nearly 1000 yards, and from the next shaft 180
yards. The junction between these two portions of the drift-way

was effected on the 17th Sept., and the levels, when checked, on a
tie-bench, at the point of meeting, had varied but 9 decimals, or
1 in. nearly, and the range was within less than 2 in. of being geo-
metrically true.

—

Weeklypapers. '.*

The Naval Observatory.—We learn from the Boston Cou-
rier that Lieutenant J. M. Gillis of the United States Navy, took
passage in the Acadia for Europe, and that he goes out vested with

full powers by the Secretary of the Navy to purchase a complete
set of instruments for the observatory sowi to be erected in this

city. He has been charged by the secretary to visit the principal

observatories in Europe, and to procure from the most eminent
makers the following capital instruments

:

One sixteen feet Parallactic Instrument, to be mounted in a simi-

lar manner to the Pulkowa Refractor ; one Transit Telescope for

the meridian, of seven feet focal length ; one Transit Telescope for

the prime vertical, of seven feet in length ; one Mural Circle, of
five feet diameter ; one Transit Circle ; together with complete

sets of magnetic and meteorological apparatus, with the most mod-
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ern improvements. Also a library, embracing all the standard
mathematical works ; annals of all the observatories ; catalogues

of stars, nebulfE, etc. etc.

—

National Intelligencer.

The Boundary.—Captain Talcott of the corps of Topographi-
cal Engineers, states, in a recent letter to the Secretary of State,

that the extent of the boundary line separating the United States

and Territories from the British possessions, and lying between the

monument of the St. Croix and the Stony mountains, is estimated

as follows for each adjacent state

;

Maine, (line as awarded by the King of Holland) 460 miles*

New Hampshire,
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"''jls raiiroad companies are liable to all those difficulties and er--

i»»rs which are peculiar to corporate bodies, we must etpect to find

causes of error peculiar not to the railroad system, but whichthave

nevertheless exercised a powerful control over the system itself.>

The effects^ of these we may consider under the general head< of '

Financial/ Errors.—'Although many of these are only to be un*

ravelled by an inquiry into the mysteries of stock-jobbing, we do

not propose to weary oar readers with any such investigatitms but

simply to give a general view of those errors which are open and

well known tfo- the puWrc. •»

The first and most striking of these unfortunate agencies whitli

we propose considering is the diversion of a railroad incorpora-

tion from its legitimate purposes, and its consequent conversion

into what is commonly called " a fancy stock.'' This has frequent-

ly occurred when in times of extraordinary fluctuations in the

money market, the stock of a company has suddenly changed*

hands, and become the property of those who, having no real in-

terest in the prosecirtion of the work, have used it for any other

purpose than that for which it was originally designed. Such we
are informed is the' condition of severd works which are now
cited as instances of failures. The generally low and fluctuating

state of the stock of such railroads, keeps them constantly in pub^
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lie notice, and afforde a ready instance for those who declaim upon
the unsafe and speculative character of railroad investments. A
single glance at any newspaper for several years past, will verify

ihe truth of our assertion.

Another unfortunate influence and one equally foreign to the sys-

tem itself, has been the connection of banking privileges with the

proper business of a raih'oad. There are not many instances of

this, but as far as we know, the result has been uni/ormly unfavor-

able. Besides the difficulties which have attended banking opera-

tions, it will generally be admitted that the very connection has had

an unfavorable influence upon the railroad itself. No wonder
then that these should be classed among the *' failures."

A third and very important financial error we have recently seen

noticed in report of Mr. Garnett's, if we are not mistaken. The
writer states that the value of several railroads in the Southern

tountry has been permanently injured by the injudicious policy of

making large loans instead of raising the amount required at once

by asking for a larger capital. Cases are cited in which although

the capital might have been obtained without difficulty, the prefer-

ence was given to loans, on account, it appears, of the larger divi-

dends to be obtained. The soundness of this argument is cer-

tainly not apparent to us, but as we disclaim all pretension to

knowledge of finance, we are willing to admit that it may be ap-

parent to others. Whatever may have been the reasons for pursu-

ing this line of policy, the result has been uniformly unfortunate-~-

the raising of money which has been actually refused, when it was

offered, has been postponed by the temporary expedient of a loan

until a time arrived when the utmost difficulty was experi-

enced in paying the mere interest—and the receipts of the compa-

ny, were diverted from the proper maintenance of the work, with

the design of preserving the credit of the company.

This error seems to have operated with the same results in very

many cases, but in some instances at least the cause has been dia-

metrically opposite to the one above named. Companies have been

organised and have commenced their operation with an adequate

c^ipital, but before the whole has been paid in, the great crisis in the

commercial world took place, and the difficulty of calling in the re-

mainder of the capital in a measure compelled the adoption of a

policy not originally intended. We have consequently the re-^

markable case, of companies with but a small portion of their cap-;,

ital actually paid, building their roads entirely upon credit.

Our enumeration of errors would be manifestly incomplete with«j|

.v'O
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out a notice of a mistake, having the same consequences with ^.r

those just mentioned, but still another and more culpable origin. --'

We refer to miscalculation of the cost of the work, sometimes the

fault of the directors, sometimes of the engineer, and occasionally

of both. When this miscalculation is ignorant ly made, the par- '!

ties are certainly blameable, for either gross incompetence, or neg- ^

Ject of duty—but when designedly made it is a criminal act, de-

v

serving the punishment it probably does not receive by mere tech- -

nical evasion. We know of no instance of this fraud, although welf-

are assured that such do exist. In either case, the misfortune of'

the stocholders is the same, amounting to a partial or even total

loss of their investment—and the addition to the list of " failures"
;

thus made, is we fear not a small one.

The financial character of railroads, has also been injured by -

their connection with other works or operations which not being'

profitable have diminished the value of the stock and thrown dis- f

credit upon railways really profitable. Several important lines.;

of road from being thus situated have appeared to those not aware .

of the circumstances as weighty objections to the profitableness of I

railroads generally. Thus one railroad has a canal attached to it^f

another, an extensive steamboat establishment, a third is obliged tor

consolidate the various interests and diverse management of th«.;

two or three original companies, of which it is constituted. All 5

these things are unknown to the public, yet produce an effect upoai

the value of the stock which has a serious influence upon capital- >

ists. :'

The usual quotations of stock are attended with another disadvan- »

tage to railroads, although arising from a cause which is really cred- ^

itable, and shows their value. It is this ; while " fancy stocks," are v

continually noticed at every sale—the best railroad stocks are seU ,

dom heard of, and in proportion to their value as investments, are /
they kept from public notice. A newspaper taken at random, con-

taining a weekly price current, gives no quotation for the stock of-

three of the best railroads in this portion of the Union. In the >.

same paper are to be found all our City Incorporation and City :

and State Stocks.

The operations of bank^, insurance companies, etc., are upon -

money almost entirely—those of railroads are far different and^^

hence the ignorance of capitalists upon this point, even when au-

thentic information is accessible to them. Thus we find that the

very advantages of railroads have in some measure kept them -^

,froai public notice and favor, and that in general notoriety x« at-

*--i_.3-:.v-l-



•a®4 «»«». Communication,
^

i

tached only to those works which either from being remarftable

failures, or from some other cause have become a sort of fooi ball

among brokers.

V
'

.=ia

' {The following communication contains a suggejptiop which is new
lo us, but seems to be well worth consideration. The introduc-

?tion of Croton Water into the city of New York seems destined

to produce a great change in many ways. We notice that ogr

ferry boats now use this water exclusively. The paying of the

boilers and the less need for blowing out, have rendered it an ob-

ject to pay the small sum demanded for the use of the water. Af;

ter the pipes have been thoroughly cleansed we have no doubt thaj

the water will be found so pure that very little if any sediment

will be found after the longest use.]

"-l. -

-4 TTo the Editor of the Railjoad Journal.}

Some time ago, while at St. John's, N. Brunswick, I strolled, out

of curiosity, into the India House thqre (a large grocery establish-

jpent so called) where a small steam epgine stands in the window
- of the shop, and is employed in grinding coffee, sugar, etc. for the

retail trade of the shop. In the course of conversation with Mr.
" McConkey, the proprietor, I found that he saved thje power com-

momly expended in working the force pump for feeding th^

)x>iler, by conveying the water to the boiler direjctly from the Wa^

^ ler Company's Street Mains—the pressure of the head between the

> Company's reservoir and the boiler being more than sufficient for

^ forcing the water into the boiler, and thus the expense pf the pump-
^ ing power is saved.

As this hint may be usefully employed in other places besides

St. Johns, you will please to give this ^n insertion in your widely

jcirculated journal, if you think the hinf naay be useful. In many
' places where the pressure of the head of water may be found rather

•deficient for forcing the water into the boiler, the place for the

))oiler rpay be excavated—the boiler placed as low as pecessary,

.and then built in with solid masonry as I understand $ipme of the

: Cornish epgine boilers are, which confines the calorip much better

1. by such jacketing, and consequently must be a great saying of fu-

* el. By taking the boiler water from the street mains wherever it

: is available^ and paying a small tribute over and ohoye th? value of
'* the water to the Water Company, the advantage gained jvill yiel^

^ fi very large proporliopate return to .the proprietor of the engine,

^Y wying that power jvhich would olherwipe be absolijtely neces;

.v^'f-*:
.'
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sary (br working the force pump, unless indeed the charge for the

privilege was too exorbitant. B. R.

Nov. 1, 1842.

Eastern Division,

N. Y. & E. Railroad.
To the Assignees of the N. Y. Railroad Company :

Gentlemen,—In compliance with your request I submit a gen*
eral Report of the business of the Eastern Division of the road.

I assume the duties of Superintendent under your direction at

the date of assignment on the 16th April last, and the time covered
by this exhibit is five and one half months.
The duties I was instructed to perform were
1st, To take charge of and protect the property of the Assignees

upon this Division.

2d. To employ the same as far as was necessary in the transport

tation of passengers and freight so long as it should appear evident .

that a revenue could be derived from running the road, thereby
consulting the interest of the creditors of the Company.

I have in accordance with your instructions made weekly and
monthly reports of the business of the road, containing statements

of the sums daily received and expended with vouchers therefor,

-to which I beg leave to refer you for a more minute account of
^he expenses incurred than can well be contained in a general re-

port.

The road when opened for use in Sept., 1841, was in an un-

\ ^nishjed state, through the earth cuts the banks in many places
'.. jyere neaily perpendicular, t^e ditches were not su^cientlj

. 4eep or wide to carry off the water, and the embankments
-" in frequent instan.ces had been so much washed by tho

rains as to require additional earth. These defects had in a great

degree been remedied by the Company prior to the assignment, yet
much remained to be done to secure the regular and uninterrupted

^'unning of the trains through the winter months from the effects of
alternate frosts and thaws. A due regard to economy required

-"
jthat this labor should be performed during the summer months,

It is r^ow nearly completed, and but little further expenditure for •

^ this purpose will be necessary.
'=; It was found that the number of cars was tjuito inadequate to

. the economical transmission of the increasing freight, and as the

lousiness of the road can be sustained only by regularity and prom|>-

litude, it MV&s deerped of the first importance to have the number
increased go that in the event of accident by which a train might

" pe disabled; there would be no interruption or delay in the trans*

piission of freight. The failure to carry the market freight for %
few days would seriougly effect the revenue of the road for a long

time.

Notwithstanding a considerable portion of the earnings of the

foad has been expended for the objects above mentioned, it is be-*

ieyed that the interests of the creditors of the Company have been
' consulted more than if they had been appropriated to the payment
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mX)\% claimi against the Company. The increasing r^^tifleS 'of

the road tend to confirm this belief. Indeed had the Assignees not

directed the improvement of the road by the removal of slopes,

deepening the ditches, and repairing the track, it w^ould have been
impossible to run it, and the only alternative would have been to

sell the property of the Division. The personal property consist-

ing of cars, engines, etc., being adapted to a six foot track, are

worthless for any other road in the United States, and would of
course be sold only for the value of the materials. It was evident

from the past revenues of the road that the Assignees would be

enabled by the use of this property to pay all the indebtedness of

the Eastern Division without depreciating the value of the machine^

ry and fixtures belonging to it.

In conducting the business of the road the general rules adopted

by the Company have been adhered to. The tolls on freight have
been changed but on one article. The salaries of the Agents have

been reduced, and the numbers employed is barely sufficient to

perform the necessary duties.

Had the Assignees found the road properly prepared for economy
ical management, the shops in order and well supplied with Ma-
chinery, together with Engines and Cars sufficient to accommodate
the business to be done, they could have introduced still greater

economy in the Departments of Repairs and operations, and many
of the expenditures which have been incurred might have been post»

poned until the first class creditors were paid. Having but a suf-r

ficient number of cars for two freight trains, none can be left, or

only occasionally, at either terminus, or at intermediate stations

for loading, but each car is required to pass up or down the line

daily, receiving and discharging freight.

The whole machinery of the road at the time of the assignment,

consisted of
6 Locomotives,

\, 4 Passenger Cars, 8 wheels, ; !.:,.: ^i

i 13 eight wheel body Freight Cars,

\f. 3 do Cattle Cars,

^s 6 do Platform Cars, 2 unfit for use.

t Thig outfit has been increased by the Assignees as follows

:

2 eight wheel Passenger Cars,

2 do Cattle Cars, and
2 four wheel Body Cars, for Freight.

'*' The freight cars first mentioned were, when furnished by the

builders, unfit for use. The weight of the cars was about 7 tons,

and the wheels and axles were of sufficient strength to carry 2 tons

per journal, but the draws and bearing springs and truck frames,

would carry from 7 to 8 tons only. These parts had to be replaced

and the roofs re-covered. This work was in progress prior to the

assignment, but much of it has been done since, and the capacity

of the cars has been increased about one-third.

Since the assignment there have been transported in these cars

an amount cqiial to 424,320^ tons one mile. The whole distance
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ti-ave!led by the cars has been 90,7»3 miles. The number of tont

carried by each journal one mile has been at the rate of 5260 tons

per year.

Full statistics of the work performed by the Engines and cost of
transportation, are annexed.

It should be borne in mind that the curves and grades of the

Eastern Division of the road, are unilavorable to cheap transporta-
tion, but the statistics will show that the tonnagt per mile (with one
Engine) compares favoiable with more level roads and consequently
the cost per ton.

The curvature of the 4G miles is equal to 27G7 degrees, and the

rise and fall to 1700 feet, rise going West being 1064 65, fall, 641
5 feet, and grades of 60 feet in the same direction are equal to

a^ miles, and East 7 and 42 one hundredth miles.

It has not been our object to show that the road has been work-
«d cheaper per mile run than others, for we might have run a great-

er number of miles with the same Engines, and performed the same
business and not have increased our expenses in proportion. Our
object has been to show that under the circumstances of the road
outfit and business, the work has been done as cheaply per ton per

mile as elsewhere.

Our charges are per ton,per mile, and not per mile run. Our rule

is to run as few miles as possible with a given quantity of freight or

to tax the Engine to her maximum power whenever a sufficient

amount of freight is on hand. The freight trains have sufficient

time given them to avoid fast running, and should a storm occur
so as to slip the wheels on any of the 60 feet grades, (for which the

limit of load is fixed) a portion of the load is left, and the remainder
is placed on a side track at the top of the grade, and the Engine
returns for the cars which were left. This seldom iiappens, and
the distance thus travelled is not taken notice of. The greatest

tonnage taken by one Engine over the road is UO 9-lOth tons or

nett freight useful load.

We also allow a higher pressure of steam than is usual on most
roads, and keep in view the repairs and construction of our cars, a

load equal to If tons per journal, that we may reduce the weight of
cars per ton of useful load.

We thus undoubtedly increase the cost per mile run for our

freight trains, but should such increase amount to 20 cents per mile,

and the average load be increased 10 tons, then ^

46 miles at 20 cents, ^ '-;: $9,20 . ^

and 10 tons at $2,30, ; 23,00 J"^^,.

will show a saving of $13,80 per trip.

By separating the expenses of the Ferry from the Railroad it will

be seen that the cost of the freight train has been 106j^ cents per

mile run, and of the passenger train 45 cents, and the average of
freight and passenger 72x01 cents per mile run. The cost per ton
per mile has been 21*57 cents, and per passenger per mile I^'^Vt

cents. The average charge per ton per mile, including loading and
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unkyadltig i3 5j%\ cents, and per passenger per mile if 2,04
cents.

^ It cannot be supposed that upon a road where the charges are

«b low, the nett revenue will bear the same porportion to the earn-

ings as upon roads where the charges are much higher. The usual

charge upon most roads is for passengers 4 cents per mile, and for

freight 5^ to 8 cents per ton, per mile.

The Assignees are aware that the Ferry is a charge upon the

revenues of the road> but it is believed that this service is perform-
ed at as cheap a rate as can be obtained under an arrangement
which would secure its performance during the whole year.

The following exhibit of the revenues and expenditures will show
how much has been appropriated to the different objects here ex-

plained. A much larger portion of the nett revenue it is believed

can soon be appropriated to the payment of the creditors of the

Company. Very Respectfully.

H. C. Seymour. "^

Piermont, 2Qth October, 1842. ^

The earnings of the Division from the 1 Gth of April to the 30lh of
September, have been as follows :

FROM FREIGHT.

Eastward tonnage 11,905,103 lbs. and revenue $13,463 73 vir^^

Westward do 12,972,443 do do 12,724 29 >'

Total do 24,877,540 total do $26,188,02 r.

FROM PASSENGERS. _ >*

From passengers'^ f j ^ V- -^ - -I - - - -^-^^

Eastward I ^.. , J $10,158 94 ' "" " '
"^^ -^ '

:;>^

From passengers p'^] 11,40022 rt

^" Westward J L '*

Total, 21,539 16 ^

Total earnings R. R. & Ferry, $47,747 18 -^

Of which the R.R. portion is" $37,1 38 24
And Steamboat's portion 10,608 94 ^.'MrilJ- -.'^r

M
The expenditures during the sam£ period on account of transpwtation

have been :

FOR REPAIRS.
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Fuel, " '^ ' $2,745 44 "W-^ ,^,
Oil and Waste, 481 47 , .

, .-,,.

Running Contingencies. CO 62 . ,#

Total, 6,101 08 t-/

'v.;.:..,' GE>-KnAL EXPENSES. -'^ ^^.-

Superintendence, . ; ; 81,375 00
-*^'v : //^jr^*

gents and Clerks, x, 2,512 04
v; ^vi-Zr^^ :v:

.

Stationary, etc. 38117 ';:'"., ^i
Car House Attendants, 419 58 '''''.X^y'^-^'\^^^^

Loading and unloading, 2,391 90
Contingencies, G40 00

Total, 7,719 75

•W:

,
.Tt

r*...
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33Q. Nexc York and Erie Railroad.

ABSTRACT OF EXPENDITURES.
On account of PaesenRer Transportation from April 16th to September 30th, 1842 ; together

with the service performed, the cost per mile, and per PasaenRer per mile.

DISTANCE
Run by Engines in miles.

Total, 13,392
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New York and Erie Railroad.
;n.

ABSTRACT OP EXPENDITURES'.
On account of Preight Transportation from April 16th to September 30th, 1642 ; together

with the service performed , the cost per mile, and per ton per mile.

DISTANCE
Run bv Engines, in nriiles.

Total, 11,172
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HYDRAULIC PROPULSION OX RAILWAYS.

Of the many plans to which the fertile ingenuity of the present

day has given birth, for the purpose of diminishing the cost and
danger of railway locomotion, the most novel in design, and
amongst the most recently invented, is the Hydraulic Railway, for

which Mr. Shuttleworih, of Manchester, has taken cut a patent.

The principle of the invention was announced 12 months ago, but

the patentee has since made considerable alterations in his original

plans for carrying his design into execution. For the purpose of
making it more generally known, he has just published a pamphlet

setting forth the claims of his invention, describing at great length

its proposed mode of operation, and calculating minutely the ad»

vantages to be derived from the adoption of this system of propul*

eion on railways. Independently of the ingenuity of the invention

which claims notice on that account alone, the consideration of the

[subject gives rise to some interesting questions relative to the mo»
,

tions of fluids, that well deserve attention. We propose, therefore,
''. shortly to describe Mr. Shuttleworth's invention ; to state the prin-

; cipal grounds and calculations on which he rests its claims for*

adoption ; and by an examination of the phenomena and laws of
hydrodynamics bearing on the subject, to ascertain whether this

mode of propulsion can be rendered practically available.
' The arrangements proposed by Mr. Shuttleworth for carrying

; his plan into operation, are in their general features similar to those

of the atmospheric railway. A pipe a foot in diameter, with a

.longitudinal slit on the top, is to be fixed between the rails. With'
* In this pipe a piston is to work, which is to receive the propelling

.'impulse, and communicate it to the carriages by means of a con-

J peeling rod passing (hrough the opening at the top of the pipe ;

which slit is to be kept closed by a continuous valve. So far the

two plans exactly agree, and in Mr. Shuttleworth's first proposed
s mode of working the hydraulic railway, its resemblance to the at-

'

. rnospheric was still further continued. His intention was then to

'employ an exhausting pump, worked by a stationary engine, the

pipes being filled with water. The advantage proposed to be gain-

ed by employing water instead of air in the pipes was the greater

facility by which a vacuum could be obtained by exhausting an
inelastic fluid. At that period Mr. Shuttleworth did not seem to

have made sufficient allowance for the friction of the water in the

.pipes, nor for the weight of water the stationary engine would have

bad to drag along with great velocity. The resistance presented

by these causes of retardation would, however, have required far

more power to overcome than the weight and friction of a rope,

the disadvantage of which it was a principal object of the invention

'to obviate. It is true, that Mr. Shuttleworih from the first develop-

ment of his plan contemplated the occasional application of the

direct pressure of a column of water, as an additional means of

» propulsion ; but he seemed to rely principally on the power to be
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gained by the pressure of the atmosphere on the water forced

through the horizontal pipes, to supply the place of the water pump,
ed from that portion of the pipe in advance of the piston.

The plan of working by hydraulic propulsion now proposed,

which is detailed at great length in the pamphlet before us, has

effected a complete change in the mode first intended. Mr. Shut-
tleworth now relies entirely for the propulsive power on the pres-

sure of a column of water, acting against the pressure of the at-

mosphere, without any exhaustion. He proposes to have reservoirs

of water, of sufficient height to produce a pressure of six atmos- *

phercs, placed at short distances along the line of railway. From
these reservoirs vertical pipes, of the same diameter as the horizon-

tal, are to convey the water to the commencement of each section

of propulsive piping. The length of each of these sections is to bo

about 70 or 80 yards, and the termination of each section of pro-

pulsive piping Mr. Shuttleworth proposes to connect with double ;

Its length of what he terms "skeleton piping," along^which the

railway carriages are to be propelled by the momentum previously

acquired. In the intervals between the running of the trains, it is

proposed to employ stationary engines of great power to pump the

water back again to the elevated reservoirs.

The foregoing is an outline of the principal features of the hy- .

draulic railway. The advantages which are expected to result from
its adoption are, diminished cost in the mode of working, increased

safety, by the avoidance of collisions, and greater facility in the •

construction of railways in hilly countries. Mr. Shuttleworth -

makes various calculations for the purpose of showing the economy
of his system of propulsion compared with that by locomotive en-

gines ; but into these details we do not propose now to enter. Our
present purpose is to examine the principles on which he found*
the hydraulic mode of propulsion ; for if these prove to be defec-

tive, as we believe them to be, it will be useless to inquire further.

The first great error into which we conceive Mr. Shuttleworth ^

has fallen, is in the calculation of the initial velocity that could be <

communicated to the carriages by a vertical column of wat^r of
the same diameter as the horizontal pipe. He professes to take all^

his data from the best authorities in hydrodynamics, among whom
Mr. Tredgold ranks foremost, and it is only due to Mr. S. to say
that he claims no more in favor of his plan than the calculations

of the authorities he relics on seem to warrant. His fault, like that

of many other ingenious inventors, lies in the attempt to apply gen-

eral principles to particular circumstances wherein those principles

are inapplicable. Founding on Mr. Tredgold's formula?, Mr. Shut-

tleworth estimates the velocity of water rushing from the bottom
of a column 198 feet high to be equal to 67f miles an hour; this,

therefore, he assumes to be the initial velocity which might be
communicated to the train of carriages on the hydraulic railway.

Now, granting that water would rush from a small aperture at the

bottom of such a vertical column with a velocity of (>7| miles an
hour ; we cannpt concede that, the xchole column would rush ogt
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>fith that velocity. According to theoretical estimates, water rushes

from an orifice with the velocity which a body falling freely would
ac,quire in moving through a space equal to the height of the water
^bove the ori^ce ; but many circumstances may cause the velocity

.of the issuing fluid to deviate from this general law. If the size of
the aperti^re approximate to tljat of the tube, the velocity will be
.diminished; and if the aperture be of the same size as the tube, so

that the whole column of water must fall as rapidly asj the issuing

fluid, the velocity will be diminished one half, without making any
allovk'ancje for friction. That this must be the case yvill appear frorp

jhe circuqistances attending the fall of a column of any other body
jhe particles of which cohere. The apcelerated motion acquired by
all bpdies in their descent, would naturally give to the water toward^
jhe bottom of phe vertical pipe a much greater velocity Jhan to the

water at the top j and were the particles of the fluid without cohe-

sion, they would separate into drops in their fall, instead of acting in

pne connoted column. The cohesion of the particles is, however,
jsuflicient to prevent this separation, and the fluid column must, there-

fore, move with an uniform velocity, in the same manner as a chain

or a rope thrown over a pulley must fall throughout its whole length

with uniform velocity. The lower portions of the water or chain

^hich, if detached, would move with greatly accelerated velocity,

are retarded in tfieir descent b}'^ adhering to the more slowly mov-
ing portions above, to which they in turn impart some of their su-

perior momentum gained in the descent, The communication of
yelocity from the lower portions of the falling column to the upper
js evidenced in the flow pf water down pipes, by the force with

which the water in the reservoir is drawn into the pipe ; which
force increases with the height. It thus appear?, that the resulting

^velocity of a vertical column of water must be the ayerage ipotion

given by gravitation to the whole ; or less than half that which Mr.
Shuttleworth calculates would be the initial velocity in his system
pf propulsion. He might, it is true, obviate this difficulty by grpat-

ly enlarging the si?e of the condpit pipe, but ^his would mjiterially

add to the cost of construction.

Another important error appears in Mr. Shuttleworth's calcula-

tions in consequence of the velocity of water flowing freely being
ponsidered the measure of its propulsive effort. Now, it is very
pbvious, that any effort required tp propel the train of carriages on
the railway must diminish the velocity of the acting fluid ; arid th^t

in proporpion to the velocity communicated to the train, the pro-

pulsive effect of the fluid pressure must diminish ; for it is only

^hen the pressure is resisted that its effect operates. For example;

if the carriages were propelled by some other power at a velocity

^qpal to that with which the water rushed along the horizontal pipe

Ihe fluid would evidently ejert no impulsive effort on the piston,

f the carriages were propelled with half the velocity of the fluid,

fhep only half the impulsive effort would be exerted ; and not until

^he train was stationary, would the full pressure of the fluid be

(jroljght to bear on the piston. The whole of Mr, Shuttleworth's
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calculations of the power to be derived from hydraulic propufeioi^ ^

would, consequently, only apply to pressure against a stationary^

resistance ; so soon as the train was put in motion the power exert** ;

ed on the piston would diminish and would continue to decrease iiJ"
•

proportion to the increase of speed attained. I-

One of the objections urged against the system of propulsion by ^

locomotive engines is the great waste of power occasioned by the'

weight of the engine and tender, yet Mr. Shuttleworth seemsto have' -

entirely everlooked the fact, that the same objection applies, in a
tenfold degree, to his plan of hydraulic propulsion. He has, indeed,-

no heavy engine to propel, but the weight and friction of the water,-

which constitutes his moving power, offer a far greater resistance

to motion than an engine and tender. The length of each sectiorr

of propulsion piping is proposed to be only 70 yards, yel towards*
the end of that short length the weight of water to be propelled' i

would amount to nearly 5 tons. This weight of water would have' i
to be put in motion with great velocity, with the addition^ objection' .

of being exposed throughout its iclwle course to retardation by fric-' -

tion in the pipe ; whereas the friction of a locomotive engine acts' ^
only on those points of the rails whereon the wheels rest. The loss .1.

of power by retardation in the tube is, indeed, taken into account i

by Mr. Shuttleworth, but he appears to overlook the fact thatthiy- •

loss is occasioned by communicating motion to his movimg powerV
;

The amount of power lost by propelling the water through the piper-

;

is much greater than would at first be supposed. Mr. Shuttle wortrt [!c

himself estimates that his calculated initial velocity of 67| miles an
hour would be reduced in a length of pipe of only 70 yards, td 29J
miles an hour ; and in another part of his pamphlet it appeals that

the estimated initial propulsive power of 693 horses (!) would be ,

reduced, after passing through 70 yards of piping of one foot diam- i:

eter, to 71 h. p. We have thus, by Mr. Shutlleworth's own show^ >•

ing, a power of G22 horses absolutely lost in propelling the lAovin^
y,

power ; and that too for the short distance of only 70 yards !
' Sure- .^

ly no system of railway propulsion was ever before proposed, which
by the statement of its inventor exhibited such a waste as this j

and yet it is proposed as a means of economizing power

!

v

Nor is this all. An enormous waste would arise also from ther :^

attempt to, regulate the speed communicated by a power varying^ ,

by the estimate, from 693 horses to 71, in the space of 70 yards*:
To obviate the objection which would' be urged against the p]an>r.

were the rates of speed to be so unequal, Mr. Shuttleworth proposet;,.

to frx a self-acting throttle-valve at the commencement of each
section of propulsion piping, so as to reduce his estimated initial

velocity of 67| ta 27 miles an hour. Thus nearly two-thirds of
the power would be absolutely thrown away for the purpose of
regulating the speed to agree with that of the terminal velocity of
the water. Mr. S. appears to imagine, however, that this check on
the flow of the water, would not diminish the pressure, because^

according to the laws of hydrostatics, the pressure is as the base of
ihe resistance, and that the area of the piston would therefore sue-'
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tain the tame pressure however small the opening of communica-
tion from the vertical column of water. He forgets that this law^

obtains only in fluids at rest ; and that as soon as the piston moved
under the impulse of the whole vertical column of water, the im-

pulsive force would be diminished. If the throttle-valve were so

regulated as to reduce the velocity to 27 miles an hour» the pressure

on the piston would correspond with that velocity, and not with
the pressure of the whole vertical column. All the force lost by
checking the water at the throttie-valve would consequently be so

much power wasted.

It might be supposed from the lavish waste of power which is

exhibited throughout the whole plan of the hydraulic railway, that

the inventor had at command the falls of Niagara every 200 yards
of his proposed line ; the waters of which he could send rushing

througli the pipes without any limitation. Not so, however, for

- every dro|p of water thus uselessly squandered is to be forced back

r again into artificial reservoirs. Of these reservoirs, indeed, though

they form an essential part of his system, he makes but littlemen-

tion. In the construction of a railway on the hydraulic propulsion

plan, they would, we conceive, figure rather prominently among
the items of expenditure, and add very materially to the engineer-

ing ''difficulties" of any line of railway. The erection of immense
towers 200 feet high every 200 yards, would present formidable

obstacles to the trial of such a mode of railway propulsion, even did

it present theoretically much greater advantages than those claimed
for the hydraulic ; and unless our views are exceedingly erroneous,

the plan could never be practically carried into execution, in con-

sequence of the immense waste of power which every part of it

presents. We have, we think, pointed out sufficient instances of
this waste to justify our opinion, but on reading over Mr. Shuttle-

worth's " plain statement" others will be found v/hich we have not

thought it necessary to enumerate. Objectionable as Mr. Shuttle-

worth's first plan of the hydraulic railway appeared, we consider

it far preferable to his " improved" mode of employing the water
propulsively. The principle of exhaustion, on which it depended,

is more simple, and its eft'ects would be more certain, and produced
with vastly less expenditure of power.
.Wc regret to be obliged to decide so unfavorable oi/the claims

of an invention which bears evident marks of great ingenuity and
labor ; but we consider it much more to the interest of an inventor

' who has been misled by the application of erroneous data, to en-

deavor at once to convince him of his error, than to indulge falla-

cious hopes, which can only end in more bitter disappointment.

^O INSTITUTION OF CIVIL ENGINEERS.

** On some peculiar Changes in the Internal Structure of Iron, in-

dependent of, and subsequent to, the several processes of its manufac^
ture" By Charles Hood, F. R. A. S., etc. -^

The singular and important changes in the structure of iron,
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tvhich it is the object of this paper to explain, are those which ariscf

in the conversion of the quality of iron, known by the name of |* red

short iron," which is tough and fibrous, into the brittle and highly

crystallized quality known by the name of" cold short iron." Thi^

change the author considers has never been attributed (as it ought

to be) to the operation of any definite and ascertained law, but ha*

generally, when observed, been supposed to arise from some acci*

dental cause, and been considered as an inscdated fact.

The fracture of railway axles, by which some of the most lamen-^

table accidents have occurred, arises from this molecular change in

the structure of iron, by which the axles lose a vast proportion of

their strength.

The principal causes which produce this change are perctission,-

heat, and magnetism, and the author traces through a great number'

of practical cases of ordinary occurrence the joint, as well as the

separate effect of these three causes ; showing that the rapidity of
the change is proportional to the combined action of these several

causes, and that in some cases where all the three causes are \tt

operation at the same time, the change of structure is almost in-'

stantaneous ; while in other cases, where this united operation does

not occur, the change is extremely slow, extending over severaV

years before it becomes sensibie. Among the examples given, and
of which the causes are explained, are the conversion by means of
heat, as in the case of wrought iron furnace-bars, and other anahog-

ous cases, particularly when any vapor is present : the operation"

of the tilt hammer in the planishing of iron, by which both vibration

and magnetism of the bar is produced, when the temperature iff

within a certain limit, beyond which limit the bar loses its magnetic
power, and no crystallization occurs ; and the instance of piston-

rods and other cases, where from any accidental circumstance ai^

peculiar jar or vibration has been given to particular parts. The"

effect of the continual jar or vibration upon the axles of common'
road carriages is a case of the opposite kind, where, notwithstand-

ing the continual vibration, this molecular change does nof tdke

place when the axle is insulated from the effects of magnetisM. Ift

railway axles, however, the case is very different. The rapid rota-

tion of the axle produces powerful magnetic action, while the fric-

tion causes much heat ; and these effects, added to the coAstant

pefcdssion which is produced by the peculiar motion of railway

wheels, causes the crystallization to be produced with extreme ra-

pidity ,' the effect being probably further increased iff the tftles of
locomotive engines by the magnetising power of the electricity

generated by the eflfluent steam. The crystallized structure being
the natural condition of iron, as well as of several othef metals, the

author considers that in these changes we observe a constant effort

to return from the artificial to the natural and primal condition of
the metal, and the conclusion arrived at is, that this crystallhzati'oft

is not necessarily dependent upon time for its development, btit is

determined by other circumstances of which the principal is un-

doubtediy tibratioD : that l\eat, although it assists, is ^pt essentia}
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to it, but ihal magnetism, whether induced by percussion or other-

wise, is an essential accompaniment of the phenomena. The paper
concludes by pointing out the increased effects likely to result from
the rigidity of the springs, the looseness of the brasses, and other

causes which increase the vibration on the axles of railway car-

riages.

Several samples of broken railway axles were exhibited 5 some
of them being cut from different parts of the same axles, showed
that at the journals, where the vibration was the most intense, the

crystallization was increased to a great extent beyond what oq*

curred in other parts of the same axle. '

.^, Remarks.—"^Iy. Moreland had frequently noticed that pins for

chains, and pump-rods, although made of the best iron, would, if

subjected to concussion, after a certain time break suddenly, and
that the fracture would exhibit a large crystallized texture. This
was also frequently observed in the broken axles of road-carriages,

although they were generally made of iron of the finest quality.

Mr. E. Woods had observed the crystallized fracture in all the

broken axles on railways which he had seen.

i„ Mr. Hood exhibited some specimens of broken axles, all of which
showed a large crystallized fracture : he believed that the iron from
which the majority of them had been made was of the best quality,

and in the parts not immediately subjected to concussion the frac-

ture was quite different. One of them had been in use only three

months, and had become so brittle that, on attempting to break it,

it jarred off at the shoulder of the journal, although an incision was
qnade all round at the spot where it was intended to be broken.

.Mr. York would account for the tendency of the axles to break
at the journal, by that part being subjected during the process of
forging to more hammering than the body.

Mr. Hood agreed that such might be the case, but he conceived

that it was more probably produced by cold hammering. He had
taken a sample from the body of a broken cranked axle, from the

Grand Junction Railway, the iron of which was evidently of the

best quality, but at the point of fracture which was certainly at

that part where it had been most hammered, the fracture presented

a large crystallized texture.

A Targe anchor, which had been in store for more than a century

at Woolwich Dock-yard, and was supposed to be made of extreme-

ly good iron, had been recently tested as an experiment, and had
broken instantly with a comparatively small strain ; the fracture

presented very large crystals ; in this case he believed the length

of time which the anchor had remained in the same position had
produced the snme effects as magnetism and vibration.

^^ Mr. Lowe stated that at the gas-works under his direction

wrought-iron fire-bars, although more expensive, were generally

preferred ; a pan of water was kept beneath them, the steam from

which would speedily cause them to become magnetic : he had

frequently seen these bars, when thrown down, break into three

pieces with a large crystallized fracture. ,' V ^

:^^
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- Mr. Miller had frequently seen in manufactories, that when the

smiths had forged parts of engine-work which from their intricate

forms had required to be much hammered, the ends were jarred off

while they were being worked upon. He instanced particularly the

iide rods oftheengineforthe 'Lord Melville' steamer, of which, while
shutting up the middle, one of the ends of each rod was jarred off

and presented large crystals in the fracture ; being well assured of
the good quality of the iron in the rods, he had the same ends weld-
ed on again, and although the circumstance had occurred 20 years
since, they were still at work, and had not shown any symptom of
weakness. It must be evident that in this case, the fracture and
the crystallized appearance of the metal must have been produced
by the cold hammering to which it had been subjected.

Mr. York agreed with Mr. Hood in the fact of a change taking
place in the texture of the iron, but he was of opinion that it more
frequently occurred during than after manipulation ; he alluded
more particularly to railway axles, in which he believed the injury
to be done by the cold hammering or planishing after they were
^^goted ; he had frequently seen one end of an axle fall off while
the other was being hammered ; in all such cases, and those of ac-

cidental breakage, such as recently occurred on the Versailles Rail-

way, and in other places, the fracture always presented a crystalliz-

ed appearance.

He then exhibited and described a railway axle, which he stated

to possess the combined advantages of rigidity and toughness, and
avoiding entirely the crystallization of the ij-on during the process

of manufacture ; this he described to be effected by maintaining the

axle in a hollow state during the whole operation of hammering,
thereby avoiding the vibration and concussion, to which cause he
attributed the crystallization of the iron in solid axles, being of
opinion that the repeated blows of the hammer on a solid mass, par-

ticularly during the process of " planishing," were the chief, if not
the only cause of the ductile quality of the iron being destroyed.

He stated, that he had made numerous experiments for the purpose
of ascertaining this fact, and in every instance when the axle was
sound, the iron presented the same crystallized fracture, although

the bars, previous to their being welded together were of the most
fibrous quality, but if the axle was not quite sound, and the bars

not perfectly welded to the centre, then the fracture was somewhat
fibrous, the axle being partially hollow and thereby avoiding the

vibration to a considerable extent. This fact suggested to him the

jjropriety of keeping the axle hollow ; and the mode of manufac-
ture he described to be by taking two dished half-cylindrical bars

of iron, of the entire length of the axle, putting them together and
welding them under a hammer in swages, by which means the par-

ticles are not driven asunder by the heavy blows and the axle of
faggot lengthened, but are driven together and towards the centre^

The axles produced by this means, he stated to be as perfectly duc-

tile as the bars in the first instance. A further advantage, he stated

to consist, in being able to make half the whole length of the axle

ftt on© heat ; thereby avoiding to a considerable extent the dangor^
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of burning the iron by repeatedly heating it; the iron in the axl^

he described, as being a uniform cylinder in thickness, and conse?

quently requiring a uniform heat, whereas ihe external bars of a

faggot for a common axle were liable to be burnt, before the cen-

tre was heated to a welding state. The diameter of the hollow

axle was increased from 3 J inches (the geiieral size of a solid axle)

to 4 inches, in order to giye a proper degree of rigidity, but with^

9ut increasing the weight.

The usua) proof to which solid railway axles were subjected, was
by allowing a weight of 6 cwt. to fall upon them from a height of

8 feet ; with that force they were frequently broken at the second

blow, and sometimes by the first-—he had tried some of tlie hoUovy

axles, by letting fall upon them a weight of 10 cwt. from ^ height

of J 5 feet, without breaking one of them.

Mr. Simpson expressed the obligation of the Institution to Mr.
Hood, for bringing before the meeting such an interesting com-
munication, upon a subject which it is of the utniost irpportance

\fi railways, should be carefully examined. It was to be regretted,

Jjiat the late period of the Session had prevented the attendance of

jLhose members whose attention ha<i been more particularly directed

Jo railways; but on the renewal of the subject next Session, upon
the production of the report upon the projected experiments, prom-
j^sed by ]^Ir. Jlgod, a very useful discussion might be anticipated.

'^

*' Description of the Colder Viaduct, on the Wishaw and Coltness

Railway, with the Specifications, Estimates, and a series of Experi-
ments to ascertain the Defection of tv>o of the Strutted Beams." By
John Macneill, M. Inst. C. E. i.

When first the author was called upon to carry out the exten-
sion of the Wishaw and Coltness Railway, he found that the funds
for that purpose were very limited, and that it was necessary to

.construct the works in the cheapest manner possible. To accom-
plish this it was necessary to design and lay out a single line of
railway, which would be sufficient to carry on the trade by h. p.,

but if possible, and consistently with limited funds, to construct the

viaduct over the valley of the Calder (the principal work on the

railway) in such a manner as to be able to widen it hereafter, and
to make it suitable for locomotive power, in the event of the trade

being increased, or of the railway forming a part of the great line

of communication between England and the West of Scotland.
Having these objects in view, and being so restricted in funds, he

was obliged to lay out the works in the first instance, very differ-

ently from what he otherwise would have done, if there had been
Ripple funds.

t The valley of the Galder, which the railway had to cross, was
pearly half a mile in length, and the elevation of the line over the >

surface of the ground, varied from 50 to 130 feet. The first inten-

tion was to construct a viaduct, 480 feet in length, of stone arches,

j60 feet span and 12 feet wide between the parapets ^ but as this

^ode of con8triiclion would have been the cause of mudj expense}
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ivhenit became necessary to widen the viaduct for a double line

of railway, and would also have involved an embankment of nearly

f>0 feel in height, composed of clay and marl, which was consider-

ed unsafe and likely to slip, an effect which subsequent experience

on other portions of the line, has since fully proved would have
been the case^ it was determined to extend the viaduct to about

i200 feet in length, and to construct it of timber resting on stono
piers, which allowed the means of widening and strengthening it

hereafter, without stopping the trade or incurring more expense
than would have been necessary in the first instance, if built to the

full dimensions.

The piers and abutments are built hollow, of grey freestone from
the adjoining quarry of Dalziel ; the trussed wooden beams rest in

metal sockets, and the springing plates are laid, for supporting the

under arches of bent timbers, which are now in progress of con-

struction, to render the viaduct capable of supporting safely the

weight of locomotives and heavier trains than now pass along it by
II. p. The usual load for horses is 4 wagons, each weighing li ton,

and carrying 3j ions of coal ; there are frequently 3 of these trains

in a single arch of the vi&duct at the same time, and 30 loaded wag-
ons weighing 120 tons exclusive of the engine and lender, have
frequently been taken over ; on one occasion a train consisting of
C5 loaded wagons of 4 tons each, making a gross load (including

the engine and tender) of 279 tons was taken over the viaduct,

but the usual load is restricted to 30 tons, until the under arches
are fixed.

The details of the construction of the general work are then

given, and the total cost of the single width is stated to be about
£15,000 ; this sum includes the metal castings for the future widen-
ing and when the strengthening and widening of the whole will be

completed the total cost will not exceed £25,000, which is stated

to be a low price for a viaduct of 1200 feet long, and varying from
50 to 180 feet in height.

A description is then given of the experiments upon the deflec-

tion of a trussed beam. Two stone piers were erected 100 feet

apart, with metal caps and sockets built into them ; two beams
were laid and strapped together and the struts fixed, precisely as

they would have been in the bridge ; along each side of these

beams, but quite unconnected with ihem, posts are driven in the

ground, to which a horizontal beam was attached ; six rods ofdeal
carefully divided into inches and tenths, were then screwed to the

outside faces of the beams. The beams were, in the first instance,

brought as near as possible to a horizontal line, by means of a spirit

level, and the zero points on the rods made to correspond with a
flxed line on the horizontal bar. When the beams were loaded,

and the deflection from the original level took place, it was marked
by the divisions on the index rods, which being firmly screwed to

the beams rose or fell with them, and showed the quantity of deflec-^

tion as marked by the line on the horizontal bar ; after each load

was put on the beams, it was allowed to remain an hour or two
before the deflection was measured, and after the load was taken
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off, the defleedon was again measured at an interval of some hours to

ascertain the permanent set, before another load was put on. The
load made use of was railway bars ; they were distributed over
the beams in various situations, and in various quantities, varying
from 1 to 60 tons; the results of which are staled in a series of
elaborate tables; and a large collection of diagrams show the situ-

ation and form of the load and the space covered at each experi-

ment. By examining these diagrams, the situation of the load, its

weight, and the deflection caused by it, will be at once seen ; the

results of these weights are given in the tables in feet and decimals,

which will be more satisfactory than the diagrams alone would be,

to those who may wish to make any calculation, or to form a prac-

tical rule upon them for their own guidance.
The appendix contains the specifications for all the artificers*

work, with the dimensions of the several parts and the priced esti-

mates;-—the drawings accompanying the paper were executed by
Mr. Macneill's assistant, George Ellis, Assoc. Inst. C, E,

NOTES ON STEAM NAVIGATION,

Paddle Floats are usually of fir 3 in. thick or elm, 2 1-2 in thick.

Each float should consist of only one piece, either from being cut

off* a plank as wide as the float, or from the pieces being bolted to-

gether edgeways if consisting of more than one. These boltp

should go right through the float edgeways with a head on the one
end and clinched on a ring at the other. There should be three in

each float, and in distributing them care should be taken that they

do not come in the way of the bolts which attach the floats to the

arms.
Paddle bolts and plates constitute an item of considerable expen-

diture, especially if the ship's carpenter is negligent in screwing up
the bolts firmly. New floats are particularly liable to become loose

from the compression of the timber, and the bolts should therefore

be tightened on every convenient opportunity. It is not uncom-
mon to nick the thread of each paddle bolt with a chisel to prevent

the nut from unscrewing, but this will seldom be necessary if the

bolts be properly screwed up. When a float is broken, which will

sometimes occur in a heavy sea, some of the paddle bolts will gen-

erally be lost, but none ought to be lost from any other cause.

The carpenter in getting new bolts should always fetch back the

old ones, if only to show that there has been no considerable loss

from negligence. On one of the outward voyages of the British

Queen she lost every float on the weather wheel, and was placed

in considerable peril in consequence. This we are inclined to at-

tribiute to the circumstance of the bolts not having been tightened

after they had been shifted. The vessel on the occasion to which

we refer had been in dock, and all the floats had been removed to

enable her to go in. When she came out the floats were replaced,

and W6 doubt not the bolts were screwed as tight as possible..

it^m/t- r?T
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This was in Ix>ndon : the vessel then started for Southampton,
where the bolts should all have been tightened before she put to

sea ; but this we believe was not done, and the exposed wheel lost

all its floats in consequence. Some of the floats indeed were prob-
ably broken by the violence of the waves, but the greater number
we suspect were lost from the slackness of the bolts. •

Against the rapid erosion of the paddle bolts by the sea water
we know of no defence except frequent painting. The wheels
should be well painted with red lead about four times a year. Red
lead is, we think, a better protection to the iron than coal tar, and
is much more manageable in its application. It will penetrate into

all the joints and minute interstices which coal tar will not do, and
will also adhere to the iron more firmly. Coal tar will sometimes
peel off", especially if the wheel has been at all wet at the time of
its application ; and the iron will not unfrequently rust beneath the ;

coal tar.

As paddle bolts are an article of large consumption, it is of
course desirable to produce them with as little labor as possible.

The practice of the London engineers is to wind a bar of square
iron round an upright mandril fixed in the ground in the same
manner as the links of cables are made, and then to cut every
round of the spiral in two places ; so that every round of the spi-

ral will make two bolts. The mandril must of course be of the

figure fjraisd by placing two bolts with the point of the one
touching the hook of the other. The nuts of the paddle bolts

should not be hexagonal but square, and the carpenter should be

provided with two or three good stout spanners that will fit on the

nuts easily. These spanners should be single ended ; the handles

should be straight, and furnished with a hole at the end, through
which a rope yarn should be rove. Whenever the spanner is used,

the rope yarn should be tied to the rim of the wheel, so as to pre-

vent the spanner from being lost should it happen to slip or fall

from the man's hands into the water. Sufficient length of rope

yarn should of course be left to permit the spanner to be wrought
without impediment. The nuts of the paddle bolts may be quite

well stamped in a die ; a good stout punching press will answer
very well for the compressing power.

Horses power.—There is a blessed uncertainty among engineers

as to what area of piston and length of stroke constitutes a h. f.;

in fact every engineer appears to have a measure of his own,
whereby about as much confusion is introduced into engine making
as would arise among the haberdashers if every shopkeeper had a
yard measure of greater or less length than his neighbor. A horse

power is as much a conventional unit as a pound avoirdupois, and
we think it a disgrace to the Institution of Civil Engineers that it

has not accurately defined what a horse power is. Mr. Watt, it is

true, determined a horse power to be 33,000lb. raised one foot high

in a minute ; but, however useful such a standard may be for the

power exerted by an engine with the power exerted by horses or
any other species of prime mover, it is wholly useless for commcr-

.-..;.>:<.
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cial purposes. In short it may inform you of the power actdatly

exerted by atiy engine, but not of the number of horses powef
which a given diameter of cyHnder and length of stroke are equiv-'

alent to. If a man purchases an engine he is charged at the rater

of so many [)ounds sterling per horse power, and how is he to as-

certain whether he has that number of horses power or not? He
has no means of finding out, because it has not been defined what
a nominal horse power is, and every engineer makes it a different

quantity. Thus the West India mail packets are all said to be of
the same power, but he will be very far out who shall conclude

from thence that all the cylinders are of the same diameter.

Messrs. Maudslcy &l Co.'s 400 ii. p. is about 72 in. diameter of
cylinder.

Messrs. Miller & Co.'s 400 ii. p is about 74 in., which is just

about as reasonable as that one man's foot should be twelve inches

and another only ten. Again a given sized cylinder, if devoted to

the propulsion of a vessel through the water, is rated differently

from what it would be if used for any purpose on land. And in

Messrs. Maudslay's marine engines, while a cylinder of 47^ inches

diameter and 5 ft. stroke is rated at 80 n. p., if on the side

lever plan, a 48 inch cylinder and 5 feet G inches stroke is only

rated at 75 ii. p., if on their double cylinder construction. Such
capricious variations appear to us extremely reprehensible, and
are calculated, we think, to give a false inipression of the force of
a new kind of engine or defraud purchasers of a part of their

measure in the old kind. The power of an engine ought mani-
festly to be some function of the cubical capacity of the cylinder,

and that function should not be determined by abstract or scien-

tific views, but by the intent to equalize the cost of production for

the same power, whatever be the stroke and diameter. In other

words an engine of the same power should cost the same money
whether its stroke be longer or shorter than that of other engines,

any increment in the stroke being so compensated for by a decre-

ment in the diameter, so as to keep the expense of production un-
altered. This standard, it is true, would no longer be a measure
of the power exerted, but of the expense incurred, and therefore

'horses power" might be an inappropriate name for it. But the

term horses power is not even now expressive of the real power
an engine exerts, at least in common language. The actual power
is sometimes determined for scientific purposes by means of the in-

dicator, but it is by the nominal power that engines are bought
and sold and always spoken of, unless when the contrary is ex-

pressly slated. The term horse power is therefore as applicabfe to

the proposed new measure as to the existing one, yet we think a
better term might be invented. *-

- The following is Boulton and TVatt's rule for determining the

tiominal horses power. _
Let D = the diameter of the cylinder in inches.

j^'^ V = half the velocity of the piston in feet per minute. -

,T Then ^ —= the number of nominal horses power. .*
2650 '

*^
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Biit libw is V !6 fee determined before perhaps the engine has
been made ? Boulton and Watt fixed upon an empirical velocity
for each different length of stroke. The several velocities are a^
follows.

2
5 G
o U .' , e i-'. . ", .• * - •• ••

4
4 6

velocity.
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proportiofi of bUr principal engineers, the rules fur finding (hosfi

proportions, ahd a tieW udit of our own.
Surcharged steaffl.—The question has been frequently raisec^

tvhether steam to which a high temperature has been imparted
without increasing its elasticity is more economical than commori
steam^ The specific heat of steam has been found by experiment
to be 847, that of vraler being 1, and if this result is (0 be relied

on, there appears to be a saVing worth attending to in the use of
surcharged steam. Yet it appears questionable to us whether the

•pccific heat of sfeam is not the same as water, the apparent diver*

»i»y arisitig from some error in the experiment, which irideed in

researches of such delicacy it is almost impossible to exclude.

There are many analogies in favor of the conclusion that the spe-

cific heals of bodies are inversely as the atomic weights, and if that

doctrine be true, the specific heats of steam afid Water must be the"

same. Yet great economy is said to have been realized by the use

of surcharged steam, and upon the whole it seems worth while to

inquire what amount of benefit may be expected from surcharged

{team at a given temperature supposing the specific heat of steam
be such as has been determined by experiment.

/I V '
'""'

* If 6 denote the density of the steam, theh 45 I—^ I will denote

the dimirtulioh of temperature when the steam is rarified to unity,

or the number of degrees requisite to be affded to maintain the

temperature unchanged. The latent heat of steam being I000°

the heat necessary to raise water from 60" into steam is 1000 -f

152 = 1152"^, and if the steam after leaving the water at the temper-

ature of 212° be heated to 600°, and at the same time be prevent-

ed from expanding, 600*—212^ = 388°= equal the heat requisite

to be added if the specific heat of steam were the same as tliat of'

water. But the specific heat of steam is '847. *^

.-. 1 .:
•847':

: 388 : 328 ::/-\:j.T-,u
Supposing now the steam be allowed to expand,

.

.
_..

- 118+600=1048
i

^^'" '' '^^®
•

'^^^'- 1^®'^ ^^ ^^y ^^-

dr the steam when permitted to expand, will occupy 159 volumesf

at the original atmospheric pressure. The density of the steam

when so expanded will be— -'629 /. 45 (—_—-629 f = the

heat absorbed by steam during its expansion from 100 to 159 vol-

umes, 45 ( ^—-^329 \ = 45 ( ---\ =45 (-—^
y 6^9 / > -629 -629 / > 629

———-1=45 (-598359) = 26025015 degrees. This is the Result
•029 / ' °

tor air, the specific heat of which is '2669.

.-. -2669 > -847 : : 26 : 82°.

The total quantity of heat therefore requisite to produce 159 vol-

umes of surcharged steam of the atmospheric pressure and temper-

ature, 600° is 1152+ 328+ 82=1502°. To raise an equal quantity

in the common way would require 1831 '68°, for ,n.
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100: 1153: : 150 : 183 1 '(38^ say J 832, '

'

/. 1833—1562=270° and 270-M862= g-^y of the Whole heal; ia

other words, by surcharging th6 steam to the tt:mpcrature of COC
the saving is a little more than a seventh of the whole fuel consumed.
Deck Plates.—Every steam vessel should have an iron deck plate

above the steam chest: the fore and aft bearers of the boiler hatch
should also be of wrought iron. Boiler plate on edge with angle

irons at top and b»ttom answers well. Pog bolts may still be wwd
in the beams extending from the fore and after to the ship's side,

and the knees can be placed as usual.

Safety valve Chest.—The weights should all lie within the chest or

within the boiler. The practice of raising the valves by palms
acting on the lower extremities of the valve spindles, and attaching

the weights beneath the valve with a cutter, which admits those

weights to be raised without lifting the valve, is, we think, a good
practice, The valve can thus be cascrf without opening it, which is

done by relieving the valve of its lower weights, the weights ahor^

the valve still keeping it down, though with a diminished force. By
raising the palms still more, the cutter arrives at the end of the slit

in the socket; and then the valve is lifted. The safety valve seal

should never be driven tight in and rivetted, but attached by meani^

of a weak flange and a few weak bolts so that the valve seat would
be raised out of its place by the pressure of the steam before th«

boiler would be burst. The waste steam pipe should always be
attached to the safety valve chest by a socket joint. If fixed by %
flange it will speedily be cracked at the neck from the rolling of
the chimney, when the vessel is in a sea way, the funnel shrouds

never being so tight as to prevent all motion of the chimney.
Slide valves.^^Messrs, Maudslays make all their slide valves up to

60 H. p., of the long D description, above that, power, short D.
Their long D's are just the same as those in commun use, but th0

attachment to the valve rod is at the top instead of at the bottom
as is usual. The covers of the valve casings are made so thai they

may be moved in as the valve faces wear, the bolt holes being ob-

long, and the part where the joint is faced in the lathe. The joint

is made with a piece of sheet lead not wrapped with canvass, The
valve rods are steel ; the long D's are of iron, the short D's of brass.
Messrs. Miller & Co, also make their short D's of brass. The prac-

tice is an excellent one.

THE ARTESIAN WELL AT GRENELLE, PARIS.

We have at various times given an account of this well, the fin»t

description of the labors of M, Mulot, up to the time of his accom-
plishing the objects in obtaining water, appeared in the Journal for

April, 1841, p. 131. vol, 4; and in the Journal for the following July

we gave a further account, explaining the size of the tu'vei tnd thf
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geological character of the strata through which the boring passed.

All the reports that have recently appeared in different publications

nearly correspond with our reports, and the engraving lately publish-

ed in Paris, showing the strata does not differ much from our descrip-

tion, but it gives the strata more minutely, which we now give in a
tabular form. It will be perceived that the formation is identical

with that of the London Basin below the London Clay.

Depth
;;

in ft. *>"!'* STRATA. Formation.
^^

Gravel and sand
13.

1«'

h

'180.

328.

886.

1049.

1453
J..

V

1G34.

X
>» .

i:

f<

^.,

1794
v

..V,,-.-.

Cockleshells v 5«iu «Tt>t -nti :

Quartoze Sand with fine particles of sulphurel

of iron
Fine Sand
Argillaceous Sand
Mottled Clay '-^^:^*rH\-

Sand and Clay with nodules of Limestone

White Chalk with layers of flints

White Chalk alternating with stata of dolomite

and small pieces of silex

Gray chalk with small particles of silex

Gray Chalk, compact without silex

Green Chalk and green particles of the silicate

of iron ' :'
;; '^* 'v'" *;

Blue argillaceous Chalk
Blue argillaceous and sandy chalk, with parti-

cles of mica, and veins of green chalk

Clay with iron pyrites, nodules of the phosphate

of lime and fossil debris

Green Sand ••^^"

Clay and Greenish Sand with grains of quartz

Argillaceous Sand
Green and White Sand

4i
n

Plastic Clar.

i.

White Chalk.

Gray Chalk.

Chalk Mart:'

I^f4/":

Water H^

Gault.

'k.i»'*~'^ir xV***",-« *.**»-'*' X*P

PORTION OF THE MESSAGE OF TIIEGOTERXOR OF PENXSYLVAMA,

j^.j,, RELATIVE TO INTERNAL IMPROVEMEXTS.
^

"No bids were received for the purchase of the public Improve-
ments of the Stale.

"The revenues upon our public works have not diminished in

any proportion to the extent of the embarrassments which have
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been thrown in the way of trade. It will be seen by referring to
the report of the Canal Commissioners, which will shortly be laid

before you, that notwithstanding the scarcity and depreciation of
money, the impaired condition of credit, and the enormous rates of
exchanges, the receipts from tolis for the fiscal year, ending the
aothof November, 1842,
^' amount to ' -^/^ - ^A -v--^;:^:;*:./^^^^ 8950,499 42

^
>; The expenditures, for all purposes for the nine ;

^' months commencing on the 1st March and
^

': ending 30th November, 1842, amount to S90,04G 70 .

Leaving an excess of receipts for the year, over
the expenses of nine months of 530,452 72

% notwithstanding the decrease in tolls has been
; 8IC9,39G 61 .,-..,:: ..j'.vi^:^: v-^..- ;^,v;:'j;^

^

'^-^,

The receipts and expenditures on the main lines have been as
follows :

-^^ Tolls received in All expenses and
;^?> .

"^ '.'.
. : , ;- 1842. v;^^ liabilities for 9

,
? months.

. Columbia Railroad, 8357,401 50 ,_ $132,499 45
Eastern & Juniata, Divisions, 195,780 IG 45,072 12 "

Alleghany Portage Railroad, 124,258 40 90,528 63:
Western Division, 85,449 42 26,080 00

J

^^.<j?>5i^.)4^..<io::.5:.:r-r tv^,>;^;vft
3762,949 42 8300,080 20 ^

'' Leaving an excess of tolls over expenditures of $402,769 28, on
the above usually denominated the main line from Philadelphia to

Pittsburg.

On the Delaware Division and other branches of the Canals, the

excess of tolls over expenditures, during the same period, has been
867,683 44.—It is worthy too of remark that the expenses for repairs

alone for the nine months have been only 8164,526 30.

This exhibit cannot fail to inspire us With increased confidence

in the ultimate value and usefulness of our public works, strength-

ened as it is by the fact, that there has been a falling-off in the canal

tolls of Nevi^ York, for the fiscal year ending 30lh November, of
8284,361 89.

The Governor then speaks of the delapidated condition of the

works and the heavy amount required to put them in navigable con-

dition when he came into power—the amount of the debt due for

ordinary repairs, unprovided for, etc., which amounted in the ag-

gregate to 82,367,506, which has been hanging like an incubus on
the whole system, and which has contributed much toembarrass its

operation for the last few years. These renewals have been made,
and the expenses for repairs will be light for several years to come.
The bridges which cross the state Canals, and which have been

heretofore kept in repair at the expense of the state, the Governor
suggests, ought hereafter to be kept in repair at the expense of indi-

viduals and counties, for whose use they were constructed.
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The Governor also alludes to combinations among a few private
companies to monopolize all the advantages from the carrying trade

on the public works at their own prices, and hopes that the recent
conviction at Pittsburg will remedy the evils complained of.

He refers the Legislature to the Canal Commissioners Report
for other grievances complained of, which the Legislature ought to

remedy.
Nothing has been done with regard to the incorporation of pri-

vate Companies, to take and finish those portions of the public

works that remain in an unfinished state.

-. Claims by Domestic Creditors to the amount of $1,191,710 23
have been entered on the books of the Auditor General, and only

an instalment of 20 per cent,, and the interest amounting to $209,-

589 43 have been paid. The Governor also calls the attention of
the Legislature to the amount due the laborers who keep the im-
provements in repair, and who, the message states, have been here^

tofore overlooked.

•* • •

ON THE ACTION OF LIGIITNINO CONDUCTORS.

At the meeting of the Electrical Society on Tuesday evening,

19lh July, a paper on this subject by Mr, Charles Walker, the Sec-

retary, was read. The author entered into a very close investiga-

tion of the most important experiments that have been adduced in

illustration of the nature of these instruments and stated that dis-

charges of Leyden batteries have been very generally selected as

representatives of lightning flashes. He then showed the great dif-

ference between the visible character of the two flashes, and ana-
lyzed the cause on which each depends ; demonstrating that the

only case in which the resemblance is in any degree to be traced,

is when a Leyden discharge fractures the glass, and passes directly

between the coatings ; and that in all other cases the said discharge

is the result of two forces acting counter to each other. Thus he
reaches his first conclusion, that the discharge of a Leyden jar does
not resemble a flash of lightning; and therefore that Leyden jars

should not be employed in these experiments. He then said that

many points on which philosophers of the present day differ, are

in connexion with the results of the Leyden experiments ; and hence

if it can be shown that these experiments ought to be excluded, the

at present complicated inquiry will be much simplified. He pro-

ceeded to trace the close resemblance between the discharge of a

prime conductor and a cloud, illustrating his opinion by the aid of
the magnificent machine belonging to the Polytechnic Institution ;

and showed that experiments with this conductor are in all essen-

tial points legitimate. He then described an eijtensive series of

experiments to prove that a wire on which sparks are thrown from
the prime conductor represents a lightning-rod ; and then that

«parks will pass from such a wire, and therefore from a lightning-

rod, to vicinal conducting bodies. This last position was illustrat-
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tid in a general itianner by an assistant holding in his hand a glasa

rod surmounted by a brass ball ; the ball was connected by stout

wire with the gas-burners of the room, and thus when sparks were '

thrown on it from the conductor the electricity passed into a good
discharging train to the earth. Now, while this took place, the ap*

plication of a piece of metal to any part of the wire produced a
spark ; and not only so, but the same could be obtained from any
of the gas-burners in any part of the room ; and even when the
writer descended into the workshops, two stories below the machine
sparks could be obtained from the burners there, which were in-

deed very much out of the direct line of circuit, so great is the de-

sire of ibe electric current to use a wide path. This is the source
of danger alluded to in the paper on Brixton church, reported in

the last Journal. However, as the wires in this, as in several other

similar experiments, were not directly between the conductor and
the earth, the following arrangement was made, which answers
every condition, and the general result of which proves that the

wires above described do act as lightning-rods. Attached to the

prime conductor of the machine was a thick brass rod, terminating

in a five-inch ball ; immediately beneath this was erected a similar

rod surmounted bv a ball. This rod was screwed into a small brass

disc on the floor, and was considered a perfect representation of a
lightning-rod, when sparks or flashes were passed into it. Near
this a shorter and smaller rod (also terminating in a ball) was held;

When the end of this rod touched the brass disc, no sparks passed

between the two, when it did not touch, sparks passed in abund-
ance. iVluch of the value of the inquiry was shown to depend on
this experiment. If the former state of things represents what
occurs in nature, there is no danger of a lateral spark ; but if the

latter, the danger is great. That metallic contact in this experi-

ment prevented the appearance of sparks is an experimental proof
of the safety resulting from the metallic connexions formerly re-

commended. These latter results are given in explanation of the

well-known experiment of the two metallic discs; and Mr. Walker
shows that no lateral discharge takes place between these discs, be- .

cause the vicinal metal is in contact with the lower disc. While,
therefore, the author agrees in recognising the value of lightning-

rods, he has strong reason to believe that this lateral spark will oc-

cur unless proper precautions are taken; and though he differs in

some degree from others, he does so in a feeling of perfect good- .

fellowship, and expresses a willingness to forsake his opitiiotis when-
ever they are shown to be untenable. He states, in conclusion,

that even if he is in error, still science will have gained something

;

for the received opinions will then have been able to Withstand an-

other assault, and will only stand the firmer*

.Y- ^'

PATENT STUCCO PAINT CEMENT.

In a fcftmet number we slightly alluded to this new cement, de-

fyring until we had an opportunity of examining into its qnalities^
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td recommend it to the notice of the profession, which We are ho'W
enabled to do, after having carefully investigated its properties, and
examined several samples of the cement, at Messrs. Mann's, Maiden-
lane, in the City. It appears to be a cement possessing superior

qualities, and to be well adapted for external works, particularly in

exposed and damp situations, such as on the sea coast, and south-

western aspects. At Plymouth, where the cement is manufactured
by Messrs. Johns, the patentees, and where the principal ingredient

is obtained, it has been tried for the last three years, and subjected

to the most rigid tests with perfect success. Its strong adhesive

properties cause it to adhere to almost any substance ; specimens
may be seen on glass, wood, slate, tile, and brick. The nature of

the materials of which the cement is composed, renders it highly

rcpeliant of water, and impervious to wet or dan)p. It is sold in a
semi-liquid state, which has the appearance of white lead; and
when used it is mixed with three times its weight of sharp sand

to tho consistency of mortar, and laid on the wall with a trowel in

the same manner as cement, and with about the same labor. It is

finished ofl'at once, with either a fine or a coarse coat, as may be

desired ; it dries gradually, and in two or three days time the sur-

face becomes as hard as stone, to which it has all the appearance,

without coloring. It may likewise be used for interiors, and paint-

ed over within a few days, a couple of coats being sufficient to cov-

er it, as the cement is not of that absorbent character as stucco or

roman cement. "' \-^- ?^>; ^^X ^^ vT"?""" j

The cost of the fluid cement is i4s. per cwt., and for covering a
yard superfieial'of brick-work, it requires 7 lbs. of cement, and 21
lbs. of sand, or 4 lbs. of cement, and 12 lbs. of sand, if laid on a coat

of plastering, or 1 cwt. of cement will take one bushel of sand, and
cover 1 J yards. The prime cost, including labor, is about Is. 6d.

per square yard, vNhich is a low price, considering the excellent

qualities of the material, and that it does not require coloring. We
strongly recommend the architect to give the cement a fair trial.

Some specimens may be seen at the office of the Journal.

^:^-
'

'-ir

^Alabama Gold.—The East Alabamian says : The broken lands

in some parts of Randolph and Tallapoosa counties are said to teem
with the precious mineral. In the latter county, a considerable

number of persons have recently made entries of land with a view
to commence mining operations immediately. The gold is found,

we are informed, in what mine^^s term "rock veins;" and a yield is

obtained by crushing the rock in some rude wooden contrivance,

of two or three d wts. per day to the hand. In a short time we have

confident expectations the pure bullion will be very plentiful in this

vicinitv. v\-^:'i^*^,:-

A wire rope 5,300 yards in length and weighing twelve tons has

been manufactured at Newcastle-upon-Tyne, for the inclined plane

.on the Liege and .Antwerp railway. ^\
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NEW YORK STATE WORKS.
1^

In the last number of this journal for 1839, we gave a not rery

flattering view of the prospects of State works in general, and we
leave it to our readers to say, whether the reality has not more
than borne out our predictions. We said (Vol. IX, 1839, p. 963,)

" In some states, the grand argument will be, that if they can

complete the works commenced, a revenue is immediately certain,

which will render taxation to pay the interest unnecessary. That

the completion of these projects will make the fortunes of many
individuals, is well known, but, for ihe permanent interegU of the

State, the only plan is, to sell out at once with the present compara-

tively trifling loss. It is impossible to pay too much attention to

the fact, that the greater part of the works projected by the gov-

ernments of the different States are not such as will ever be of

any essential benefit, and, when we add to this, that they are con-

structed at twice the cost of similar works in the hands of compa-

nies, are generally much inferior in execution and always managed

and repaired in the most inefficient manner—^we shall be at no loss

to account for the present condition of State works in general."

Time has however shown, that, in our remarks on repudiation

(in the following page) we egregiously overrated the " good faith"

of only too many States, whose delinquency has caused an an^ount

of suffering, here and in Europe, which is now past the possibility

of cure ; the original holders having in many cases disposed of their

stock at a nominal sum, at least, a ruinous depreciation.

/
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An insignificant amount of work has been done in the States of

Ohio and Indiana since that time—during '40 and '41 large sums

were expended in New York ; and, during '42, in Canada alone have

new works been undertaken. Considering the system of State

works—as far as any new works are concerned—as defunct

throughout the Union, New York perhaps excepted, we propose to

offer our views on trie prospects in that State.

The system, uniformly pursued during the last 20 years, of do-

ing everything for the Erie canal counties—the lateral canals being

mere feeders to supply the requisite votes to carry appropriations

for the enlargement—as well as the present plan of taxing all the

state.to keep up these accommodations for apart of the state, can

scarcely be tolerated any longer. To expend 30 to 40 millions

for the purpose of effecting a reduction of 15 cents on the trans-

portation of a barrel of flour from the western states to the Atlan-

tic—and that reduction more than doubtful—will not hereafter

be considered as more important, than, by an expenditure of less

than one fourtli of that sum, to insure the rapid construction of the

main communications rcrjuircd in the Stale. |
-^ *'*

"The canal system must be abandoned on account of the enor-

mous capital invested in these works, as compared with railways

—on Account of their being closed, during at least one third of the

year, and not accommodating when open, the travel which the

railway has in addition to the freight of the canal. This travel

again increases the freight, and thus with a much smaller capital

we have a vastly greater incomo. It is impossible to conceive a

stronger proof of the general belief in the superiority of railways,

even as a means of carrying coarse freight, than the dread with

\^hich the legislature regards any measure tending in any way to,

even at a distant day, permit them to enter the lists with the canal.

'? When the products of the people of this state are unable to find

their way to market by the Erie canal and the adjacent railways,

then may the enlargement be considered. Until that time and un-

til the other parts of the state are as well accommodated as the

central counties, the enlargement cannot be advocated without vir-

tually disfranchising the rest of the state.

'^ If the- system of constructing works by the state be abandoned

then the question as to the policy to be pursued becomes purely

financial ; but, if the system of GovemmcRt works is to be con-

tinued, what kind of works shall be undertaken, and how shall

they be carried on? ***

I To the first question we at least answer, by railways, and not
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che lees readily, because we believe that opinioa very general M
present and rapidly extending^—more especially among the fiunw?

firs.
i i^-it^-i^-ui- i x?fi

The second is more difficult. The Erie, Cattskill and Ithaoi

railways show, that loans to private companies have, in their cases^

turned out failures, and though the entire loss will fall short of that

on the Genessee valley canal alone—the works themselves being of

some use to the public which can scarcely be said of that cana]^

^-^the plan cannot be recommended without very important modi«t

fications. The necessity which exists, that the whole business of a
railway must be under one headr-^-in other words, that the proprie-

tors of the railway must be common carriers, precludes the idei^

of the stale conducting these works by its own agents.
„>

She mav become a stockholder as in Massachusetts—~the extent

to be determined by the circumstances of the case. The able andj;

elaborate article on this subject by " Fulton," (Vol. XI, 1840, ppb^

358, etc.) renders any remarks of ours unnecessary, but we can^,

not help quoting his views (p. 361,) on the first question. ,

"The conviction is indeed very general that the canal system,

pushed as it has been to an extreme, must, so far as it regards the^
'

construction of any new works, be abandoned, and the grave ques*

tion arises, whether in the prosecution of the better improvement

of railways, the arm of the State is necessary to its success.

The view we have taken of the subject has brought us to the

conclusion that, whether right or wrong in the abstract, the aid' of .

the State will be invoked and succesBfully in support of railways*

and it becomes therefore an object of importance to ascertain the

best and safest and most effective mode by which that can be ren%

d«red. It is for the purpose of contributing our mite to the en»

lightenment of the public mind, that the foregoing plan is presents
'

ed, and unless such a plan, or one similar to it, is adopted, the statft

must continue the practice already partially introduced of aiding

railway companies by a loan of its credit, or otherwise railroads,

like canals, must be made State works."

The state may also furnish a certain sura per mile to build su<

perstrqcture and to supply equipments per mile oigraded road free ^;

from all oncumbrance whatever. Or may loan money under cer-

tain restrictions, so that the interests of the company and the stata ).

may be the same^^not antagonist. The discussion of details is

however not required until the general policy has been deterraineci

on.

The farmers suffer much from the " State monopoly," even mora

. V



86A NciD York State Works.

tteincftfier the mamafiicttirers or merchants, ancl are rapidly mak-

ing the discovery. They are already calculating the immense ben-

efit they would now derive from its repeal, and find, that their pork,

at Boston prices, would nett them 50 per cent, more than in the

Rochester market.

' Is the farmer to be forever excluded from the advantages of

riilwiiys, because the state owns the Erie canal ? Does not the

falling off in the receipts of the Albany and Boston railway show

the sacrifice of the interests of the farmer to bolster up the Erie

canAl. ' ' -.

* For, freight is, by the peremptory mandate of the State, to re-

main on the banks of the canal from November till nearly May, thus

depriving the farmer,of the use of his money during the entire win-

ter, and, in the spring-»afler paying (directly or indirectly,)'stor-

age, insurance, etc.—-his produce sells at a lower price. The

course of legislation has been for years, to give the farmer a route

open during the months when he is busy producing, and closed

during the months when his productions are ready for market—to

shut him out when the demand is greatest and prices uniformly

highest—to, in a great measure, allow him to be forestalled by Bal-

timore and New Orleans in supplying the great and rapidly in-

creasing demand for pork, beef, butter, cheese and lard, during the

winter, for shipment to Europe. Lastly, to pay a tax on every

thing he has in the world for these inestimable blessings

!

._. "fhe merchant is idle during the winter and loses a large amount

of trade altogether. It is quite immaterial to him whether pro-

duce reach him by the channel of the Erie canal or by railway

—

o also with the manufacturer. Cheapness and regularity are all

they require. Their interests therefore, as well as those of the

farmer, are diametrically opposed to the enlargement of the Erie

canal, the object of which is not to furnish the grand desideratum

of a less tardy communication open throughout the year, but, to

perpetually restrict the so called free and enlightened citizens to a

channel open only eight months in the year, and even then offer-

ing inferior advantages to those which private enterprise will fur-

nish without any taxation.*' It does appear to us that, to go on
with the enlargement, under existing circumstances, is literally " ad-

ding insult to injury."

/ The only pubUc work of importance which can now be said to

.i- -iM

• ATot only so, but these private railways actually pay a larga amount to 'the towns
(hrough which they pass—theUtica and Schenectady railway alone paying to the towns
14,000 dollars per annum 1

'
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be fairly before the public on its own merits, is the New York and

Albany Railway, and it is likely to have much influence on the fu-

ture policy of the state.

*f"The wealth, business and population of the counties, through

which this work is to run, will eventually accomplish all by their

own unaided efforts. These counties will pay more than half the

state tax imposed to pay the interest on works in which they have

not and never can have the least imaginable interest, (the N. Y.

and Erie railway excepted,) as the enlargement, Chenango, Black

river and Genessee valley canals, on which about 18 millions have

been expended!—twice the amount lost in the great fire of 1835 !

The river counties have—exclusive of New York—much weight

in the legislature. They cannot be expected to agree, on any terms

to any expenditure of money, on any public work whatever, if they

are obliged to construct the New York and Albany Railway at

their own cost exclusively. Look at the counties of Rockland and

Orange, in which two millions have been spent on the New
York and Erie Railway, at the counties traversed by the Chenan-

go, Genessee valley and Black river canals, and compare their

wealth, population and the amount of tax they will pay as compar-

ed with the sum drawn from the river counties—even omitting the

city of New York. Hence we conclude that the New York and

Albany Railway will have great weight in the approaching death

struggle between the railway and canal systems. »

The following are the total appropriations we should recom-

mend, say one million per year for 5 years.

f N. Y. & E. R. R. $2,000,000. (in addition to the 8,000,000.)

N. Y. &A.R. R. 1,500,000.

<: Northern N. Y. 1,500,000. (including completion ofSaratoga

and Whitehall Railway.

85,000,000

Again, we cannot see the propriety of taxing all, including those

who derive no benefit from the Erie canal, instead of raising the

required amount by a slight increase of toll, and thus tax those,

and those only, who receive an equivalent in return. A considera-

ble sum would thus be derived from other states, which derive im-

mense advantages from the Erie canal. We quote again from

(Vol. 10, 1840, p. 4,) our remarks on this subject three years since.

" Now, the Erie canal is a work as general in its character as

any undertaking of the kind can well c>e, yet, beyond a distance of

25 or 30 miles, its beneficial influence ceases, and it is notorious,

that it has been the means of retarding the advancement of th«
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sout^ertt aud northern counties 1>y offering every inducement to th«

husbandman lo leave his native state, because it costs less to send

his produce to market from Ohio and Michigan than from nearly

one half the state of New York. The western states offer great

natural inducements to settlers, and it would be as unfair to them to

attempt to check the tide- of emigration as it is unjust to our own
citizens to use indirect but most powerful meana to retard the set,

tling of our northern and southern counties. The views of our

leg'ulatoi'? appear to be too enlarged to be confined to their own
state ; and we would rcspef;tfu|1y^ but earnestly ask, Has the gov^

ernment of New York the right to ta? her citizens in order that

the property of the inhabitants of other states or provinces may be

carried to and from the seaboard more cheaply than at present

rates ? Not only is the New York farmer to be taxed, but the

amount so levied is to be expended in reducing the value of his

property by adding, at his cost, great artificial to the already supe,

rior natural advantages of the west, and thus enabling the inhabit

tants of that region to undersell him in his own market. The enr

lire course of New York legislation for many years appears to have

had in view nothing higher, than to direct the energies and resour-

jces of government towards ^i^ing the interests of forwarders and

brokers at the expense of the farmer, the regular merchant and the

mechanic, who require no exclusive privileges to enable them to car-,

ry on their business. Thus, the idea that the enlargement >vouM

bring to the Erie canal a few thousand more tons of freight, and

lead to the sale of a few additional bales of goods, has been con-

sidered of more importance than to cjoijble the popql^tion and

wealth of the state in ten years, by developing the resources of the

northern and southern counties." -

We repeat, that the enlargement of the Erie canal will not only

not afford the additional accommodations required by the advan&t)^

ed state of the country through which it passes, but it will effectu- '

ally prevent any facilities whatever being afforded to other parts

of the state— in other words, it stops the onward march of im-

provement in the the canal counties, and extinguishes all hope of

any facilities being extended to tlie northern, souther^ or river

/counties. It also swallows up in a single year, $4,000,000, very

nearly as much as we have above considered sufficient to complete

all the required communications in the state and to be expended in

^ years. ''

When we consider the enormous cost of the enlargement with

its inseparable concomitant, the state monopoly, it is not easy to
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exaggerate their withering influence on the agriculiur'al and com-

mercial interests of the state or on the progress of the public wo rks

really demanded by the wants of the country.

OS THE RELATIVE PUOPERTIES OF IROX.

Made by the vse of Cold and Hot Air Blast, in the Smelting Furnace;
lately read before the West-Riding Geological and Polytechnic

Society. By Henry Hartop, Civil Engineer and Mineral Surr
veyor.

In the early part of the year 1829, the use of hot air in the smelt-

ing furnace, for the manufacture of cast iron, was introduced at the

Clyde Iron Works, near Glasgow, and at the fourth meeting of the

British Association, held at Edinburgh in 1834, Dr. Clark gave an
account of its success as follows :

—

That in their previous operations with cold air, 8 tons, 1 cwt., 1

qr. of splint coal (made into coke, at a loss in weight of 55 per cent,)

were required to make 1 ton of iron. ^V v

With the use of air heated to about 300° Fahrenheit, 5 tons, 3

cwt., 1 qr. of coal (in coke) produced a ton of iron,^ in addition to

which, 8 cwt. of coals were used for heating the air.

In 1833, the temperature of the air used being G00<^ Fahrenheit,

it was found that raw coal (not coked) might be used, which cir-

cumstance farther reduced the quantity of coal required in the fur-

nace to 2 tons, 5 cwt., 1 qr per ton of iron made.
Not having been present at Edinburgh, on the Association's njieet-

ing, the following year, in Dublin, I stated that the case had not

been correctly represented to Dr. Clark,' inasmuch, as for some
time previous to 1825, a saving in the coking operation had been

- • A similar misrepresentation has also been made to Mr. Mushet,.

by reason of which he has been led into an error so far as to state

in his most valuable work on iron and steel, pages 922, 923, that the

materials used at the Milton Works in December 1834, with cold

blast, were for each ton of iron made

—

Coals :.;•••...-,...,. •- ...•.>,'«-«»;-;>;:..

Ironstone /^ ;>, *
Limestone .i

>^-'^' »^^. ^t..

tons. cwt.
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made at every well-conducted iron work, by which a ton of iron

could be made with 5 tons of splint coal in the furnace, when cold

blast used, so that in reality a saving only took place by increasing

the temperature of the air, so far as to enable them to use coal un-

coked in the smelting furnace, from 5 tons to 2 tons 15 cwt., or 2
tons 5 cwt.

The account, therefore, as regards economy, by the use of hot
air, will stand thus :

—

tons. cwt. s. d. £ s. d.

Saving in coal used in the furnace 2 5 50 0113
In Coker's Wages 2 3

Against this may be set down—
A greater quantity of ironstone

used per ton of iron made ; 3 8 6
Extra wear on ditto

Coal to heat the air used i ! ;

^ '- 8 2

£0
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If you ask why iron so made is sold for 32f. 6J. less in the mar-
ket, the answer is 1st, "its great weakness imder impact, and there--

fore its^ total unfitness for most purposes in which the greatest

weight of iron is used." 2d. Its greater loss in remelting in the

eupola of 2 cwl. per ton, 3rdly, The great irregularity in the con-
traction of castings when cooling, if made from hot blast iron, on
which account many castings of different sizjes are produced- from
the same pattern, causing great expense in their after fitting, or if

this expense is not incurred, great defect in all machinery, etc., so*

made. 4th. Its unsoundness, that when made into castings require
to be turned, bored, or planed, etc., on which occasions, if the sur-

face operated upon is not defective on* its entire area, a defect so

considerable will show itself, probably when nearly finished, that

both the casting and the great expense bestowed upon it will_, be
thrown away, and in many such cases the expense of making the

casting itself will be at least three times greater than even the pres-

ent great difference in the value of the two kinds of iron.

I need not unnecessarily occupy your time further than by going,

more fully into the first of these points, the great weakness, under
impact, of hot blast iron.

My attention was first called to the subject By observing great

quantities of pig iron on the wharfs at the iron foundries and other*

places in this neighborhood, very recently broken into pieces so-

short as to prevent the laborer piling them in cubical tiersh in the*

Amount brought forward! £& T 6
To which add for its general inferiority to-

Yorkshire iron 5 0"

3 12 6

Price of Yorkshire cold blast iron at Hull,
*

(No. 1.) S 5 (y

Bifference in favor of cold blast iron generally 11^6
* In" Mr. Fairbairn's recent experiments, published in the Man--

«hester Memoirs^ the difference in this respect is very strilcing:

—

Each bar being! in. square and 4 ft.. 6 in. long between, supports.-

Breaking weight. Power to ^^^

resist impact.- f

Oldberry cold blast iron 453lbsr 822 lbs.

Oldberry hot do. 643 549 j^

Using the same coal and ironstonB, , ^1
Elsecar cold do. 446 992 ;|

Milton hot do. 353 538
^

Working in the same mineral field in N. Wales, r** j,

Ponkey cold do. 567 992
Plaskynaston hot do. . 378 17> tT
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usual manner, and on Inquiry, I found that they were so broken by
loading and reloading, and that they were made by the new process

of using hot air in the furnace, greatly miscalled an improvement
in the manufaciure of cast iron. From these and other circum*
stances I thought it a duly due to the iron trade to call the atten-

tion of the public to it, and having mentioned the subject at the

tneeting of the British Association in Dublin, its importance was
at once recognised^ and a sum of money appropriated for making
tho needful experiments, which were carried into execution by Mr.
Pairbairn, the highly intelligent and indefatigable engineer of Man-
chefiter; -and I was very sorry to see in his report read at the Liv-

erpool meeting, as well as in several conversations with me on the

subject, to find that he had experienced great difficulty in ascer-

taining the composition of the irons experimented upon, in conse-

quence of many of the manufacturers being unwilling to give in-

formation \ added to this, it is well known that in more recent ex-

periments, one of the strongest irons in Yorkshire has been placed

in the scale of strength so much below other iron, long since known
to be no stronger^ both irons being made from the same coal and
ironstone, a fence only parting the mineral fields of each work,
that I am driven to the conclusion that the object of the experi-

ments in question has in a great measure been defeated. There
are, however, some experiments in them, which may not have been
afl^ectcd in their results by these circumstances, two of which I

shall point out for your consideration.

The first will be that of iron from two works using the same
materials.

Elsecar iron (cold blast) mean ratio of its strength 1000
Milton iron (hot blast) mean ratio of its strength 809
KIsecar iron mean ratio of power to resist impact 1000
Milton do do do do 858
In this case, however, the difference is much greater than appears

on the face of these experiments, inasmuch as the specimens of pig

iron from the Milton Works were made with the addition of a por-

tion of the red hematite iron ore from Ulverstone, for the express

purpose of giving greater strength to that iron, as was invariably

done many years for the purpose of making tin plate, and during

the war for the casting of cannon.
The second circumstance is that where Mr. Fairbairn states that

in a trial of 60 sorts of iron, of which each bar* of hot and cold

blast iron were made of the same materials, and under the same
circumstances.

Cold blast iron, with a load of 692 lb. increased the deflection

in 108 days from 1-78G to 1-843 inches.

Hot blast iron do. do 1*89J to l-UGG inches.

Cold blast iron with a load for 448 lb. continued to increase in

deflection, and ultimately broke, after sustaining the weight 35 days.

* I take this to mean each paiivpf bars.
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., All the hot blast iron bars broke in the act of loading them with the

above vxight 448 lb.

Notwithstanding these and many similar facts brought out by
the experiments in question, certain portions of them are constantly

being quoted through the press for the purpose of proving tl^t iron

made by hot air is stronger than that produced by the use of cold

air.

Contemporary with these experiments on a small scale, others of
far greater importance have been going on ; and we hear of hun-
dreds of railway chairs, cast from iron made by the improved pro-

cess, constantly breaking where tens only broke before,* of steam
engines and other valuable machinery breaking in rapid succession

and in parts where, by regular work, they were never known to

give way before the introduction of the improved iron—of the more
respectable portion of mill-wrights being obliged to make new cal-

culations, and a new stock of patterns, in order to lessen, as far as

is in their power, the enormous losses and the great disappointment
of their friends by such breakages. We hear of districts of coal

masters and other prudent and humane proprietors of large estab-

lishments indroducing clauses in their contracts for castings, stipula-

ting that no hot blast iron shall be used therein ; and at length the

same has become common in contracts for gas and other pipes,

which it has hitherto been usual to make of the most inferior quali-

ty of irons, it having been found that the sockets of some miles of
piping have been broken off in one or two years after being laid

down, in consequence of their having been made of hot blast iron.

There has, however, still more recently been a series of experi-

ments made, upon which a far greater dependence may be placed,

inasmuch as the irons were all supplied in the regular way of busi-

ness, without the makers knowing any such experiments were in-

tended ; and they were undertaken for the purpose of information

only, to guide the founder and engineer who conducted the opera-

tions at his own establishment. The detail of these valuable trials by
Mr. Todd, of Leeds, formed a paper read before this Society when
last it met at Leeds ; 1 need not therefore occupy your time with

repeating them, and here, will only call your attention to a few of

the results, for the purpose of more clearly explaining what 1 wi^b
particularly to impress on your notice.® . >rf

<. * In a paper recently read before the Institution of Civil Engi-
^ neers, Mr. Macneill states that on the Dublin and Drogheda Rail-

way, where chairs were used made of hot blast iron from Scotland,

the breakage was very great as compared with those on the South
Eastern Railway, which were made of cold blast iron, and that in

his opinion the latter would be cheaper than the former at an in-

creased price of 4/. per ton.

• They took place from August, 1840, to February, 1841.

Breaking weight
cwt. qr.

Bierley pig iron, No. 3, made with cold blast _ ^ average 25 2
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^ With respect to the strength of bar iron made from hot blast pig
iron, very few experiments have been made public that I am aware
of; they are, however, of very great importance, because they
were made with the greatest possible care, and regardless of ex-

pense, by manufacturiers of the first eminence and apility for their

private information. The irons were eight .in number* ; the first

set of bars were 2] inches in diameter, made vvith cold blast scraps

and hot blast respectively, all by Yorshire manufacturers. The
weight required to draw them asunder by a steady direct tension

was not very variable, but when all yfere cut round to the same
depth, for the purpose of being brc^en with the hamnier, they re,-

quired about the following blows to do so :

—

Blows
•" CoJd blast iron - - - .^^-^il^.'^ 6
- Scrap - ^^ * '

- -1'- ^;?iT'
is

Hot blast . . . . . _ - i

•The second and third set of bars you have now before you, the rt-

9u)t of experiments on which stand thus

:

"
' • ' •^.- ^:/^r%Jf'^A^/T^ Blows required

- V

»

to break them
^' ' Diam. of bar. Area of sec. with a 17lb.
•*

in. where cut. hammer.
Low Moor cold blast '''^^-^ 266 3-976 ' 18

"^
feierley cold blast 275 4*430 18 ?

'

l^ilton hot blast . - 2-75 4-430 3
''**^-^

'

Blows required
" i , taa^m 'ft a^^ 5*Vl;> ^ vt <m.« t <>» »3'j • j^ break them

with a 20 lb.

•'
. hammer.

Elsecar cold blast 2-58 *f-"''" 3-97«*^'^'' 21) '^*'^

Mton hot blast 2-58 4-203 \\
Made from the same materials.

So that the proportionate resistance of hot blast wrought iron fp

impact is still less than that of cast iron. I need scarely say, cold

blast iron was ordered at probably 6/. per ton more than the hot

p)ast iron might have been bought for.

I may here take leave to mention the circumstance of scrap iron

being any thing now but wHat it was formerly, when its name and

Brought forward,
Elsecar do. t »>«s;^i:«i«- do
LK)wMoordo. 3, do
Summerlee (Scotch) 3, hot blast

Level Staffordshire 3, do
Mixed pig iron 3, 5 parts Low Moor, 1 part Elsecar do
Mixed pig iron 3, 5 parts Bierley, 1 part Elsecar
Mixed pig iron 3, equal parts Bierley, Elsecar, Low

Moor, Staffordshire, (Cylinder iroi) in the market,) and
jilsp, Summerlee d.o 20 2

•^ ^]f r»ah--' • ^Jlj iif)Vi» *•**,>'* **»«'«• '•'t.'ifh* #• •«»-^- *» -^ t!"i '• "•"-^'l'^-

:

•'
.

-
^-^.-
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excellent quality'were synoBymoiis. In former times the Tmporta-
tion of scraps from the continent of Europe took place to a very
considerable extent, all of which were manufactured in this country
into bars, sheets, etc. ; and from the circumstance of these scraps,

being all of charcoal iron, the bars, etc., so made, could not but
deserve the good name they acquired and long maintained. The
flow of scraps into England has, however, long since ceased, and
the exportation from this country having become a considerable
trade, it follows, of course, that scrap iron now must be made from
our own scraps ; and when it is remembered how small a propor-
tion of good iron to bad has for many years been made here, bars,

etc., manufactured from them cannot but be of very irregulaj* and
dubious quality, hence it is that the best scrap iron cuts so poor a
figure when compared with a well made iron from known good
minerals.
' The remarks I have made are in reference to irons of known
good quality, but I am ready, and have pleasure in admitting that

the use of hot air has been of very great advantage at those iron

works whose produce had not a first-rate name, by enabling their

proprietors to make it at a less cost, without a proportionate de-

terioration in quality ; and there are some few works whose iron,

made with cold blast, was so bad, that any change could not be but
for the better. There is also at present a strong impression that

iron cannot be made with anthracite coal only, but with hot «ir,

and that iron so made is better than any other. The goodness of
its quality is, however, due to the great purity of that coal. J^t
even here we are told, in a paper read before the Polytechnic So-
ciety of Cornwall, by a gentleman of great practical skill, that iro»

made with such proportions of anthracite coal and coke as enabled

him to use cold blast, became much weaker on his using hot air, all

other circumstances being the same.

My apology in troubling you so far must be in the iTnportance

x)f the subject, and the daily increasing importance to society of
the strength of that material by which the locomotive power is ap--

plied that so rapidly conveys a very large portion of the human
race both by land and sea. When we are about to purchase a
horse which is to convey ourselves and families at the moderate
rate of 8 or JO miles an hour, with what inherent caution our first

object is to examine his knees, to ascertain his safety ! In the

steam-engine we are prevented taking this precaution, and yet in

travelling three times as fast, our risk is in very much greater pro-

portion. Now in this fast travelling it must not be forgot that in

the engines which convey us there are two cylinders, and at least

280 returns of the piston, and therefore there are 280 precussions

each pilnute of 9,240lb. pressure in the power itself, and also the

tires of about 42 wheels and axles in each train, passing over a joint

of the rails every 5 yards of our journey, the percussions of which
are very sensibly felt, with numberless others of minor effect, by
which it will be at once seen of what inestimable importance it is

that all iron used for such purposes should not only be strong, but

V „,., -- ,,.... ,..• . ,:. L- - • -
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be so under percassion ; for I need only remind you that it is more
than probable, should any one of the numerous parts give way, by
any one of the many percussions they have to sustain, that an ac-

cident of the most calamitous nature would be the result.

With this view of the subject I may probably be excused, if I so

far further trespass on your patience as at least to endeavor to point

out a duty which the public only can perform for itself, namely, to

take especial care that the needful protection is given to that class

of iron makers whose first care it is to maintain its utmost strength

regardless of the expense of doing so. And in order that it may be

understood how far such protection is required, the following state-

ment should be made known. In the year 1830 the total quantity

of pig iron made in Great Britain was about 653,500 tons. In 1840
the make had increased to 1,3U6,400 tons; and although the stock

of pig iron at the latter date was very small, the price of No. 1 had
declined since the use of hot air from 8/. 5*. in 1830, to 5/. 5*. per
ton in 1842 for cold blast iron ; and from 11. 5s. to 3/. 12*. 6d. per
ton for hot bjast iron, 'although the workmen's wages throughout
that period were rather higher, which item forms nearly 75 per

;
cent,, of the cost, from which circumstance it has been very fairly

concluded, that the price of the best pig iron made has been brought
down at least 30*. per ton lower than it would otherwise have been
by the badness of trade generally, had not the use of hot air been
introduced in its manufacture.

In addition to the observations I have already made on this sub-

ject, I may refer to the price current of the present day, and those

who do so will see the price of cold blast pig iron in South Wales
stand at 3Z. 10*. per ton for No. 1 ; hot blast pig iron in the Clyde,

2/. 10*, per ton for No. 1 ; and, upon the whole, it seems this caso
may now be thus summed up, that

—

The saving in the make of pig iron by the use of hot

blast may (generally speaking) be

Deteriorated value of such iron in the general marl^et

Deteriorated value in the Yorkshire district

Deteriorated value of castings made of such iron, in

the simple article of railway chairs, as reported to

the Institution of Civil Engineers, on the 1st day of
March last, by one of their own body, of the first

eminence,andof very great experience in such matters 4 00
Deteriorated value of wrought iron when manufac-

tured from pig iron so made, in the market 6^0

Indeed, of the last-named jron, engineers and intelligent manu-
facturers are agreed, and the experiments I have before referred to,

show that 6/. per ton is far too little a deterioration for bar-iron of

such a quality, and particularly when we reflect how very much
bar (and other) irori has now to do with the personal safety of mil-,

lions of our fellow-creatures.

—

Barnhorough Hall, near Roilierham,j;

per ton
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We need offer no apology to our readers for the length of the

following article. The great interest attached to the Telegraph of

Professor Morse and the vast utility which will result from its in-

troduction renders the subject particularly interesting to the Pro-'

fession as in course of time we hope to find it among the necessary

;

equipage of a Railroad. ,.

'

The History of his invention by Professor Morse is particularly

worthy of perusal.

electro-magnetic telegraphs. ,
'

'

December 30, 1842.

Mr. Ferris, from the Committee on Commerce, made the following ^

REPORT. ^
.'

11'

* - "
'

That they regard the question, as to the general utility of tlie
-**

telegraphic system, settled by its adoption by the most civilized na-

tions ; and experience has fully demonstrated the great advantages''

which may be derived from its use. Its capability of speedily trans-

mitting intelligence to great distances, for national defence, and v

for other purposes, where celerity is desirable, is decidedly superior '^

to any of the ordinary modes of communication in use. By it, the .

first warning of approaching danger, and the appearance of hostile
-I:

fleets and armies on our coasts and borders, may be announced v

simultaneously at the most distant points of our widely-extended
;

empire, thus affording time and opportunity for concentrating the*-'-

military force of the country, for facilitating military and naval v
movements, and for transmitting orders suitable to the emergency.i

In the commercial and social affairs of the community, occasions v

frequently arise, in which the speedy transmission of intelligence f
may be of the highest importance for the regulation of business

.^^

transactions, and in relieving the anxious solicitude of friends, as to-

the health and condition of those in whose fortunes they feel aa
interest.

The practicability of establishing telegraphs on the electric prin-

ciple is no longer a question. Wheatstone, of London, and his as- -r

sociates, have been more fortunate than our American inventor, in ^

procuring the means to put his ingenious system into practical use ;,

for two or three hundred miles, in Great Britain; and the move-
ments of the cars on the Blackwall railroad are at this time directed

with great economy, and perfect safety to life and property, by
means of his magnetic needle telegraph. If a system more compli-

cated and less efficient ihan the American telegraph is operated for

great distances in England, with such eminent success and advan-
tage, there can be no reasonable doubt that, if the means be furn- '

ished for putting in operation the system of Professor Samuel F.

B. Morse, of New York, the original inventor of the electro-mag-
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netic telegraph, the same, if not greater success, will be the results

Youi* committee are of opinion that it is but justice to Professor
Morse, who is alike distinguished for hrs attainments in science and
excellence in the af Is of design, and who has patiently devoted many
years of unremitting study, and freely spent his private fortune, in

inventing and bringing to perfection a system of telegraphs which
is calculated to advance the scientific reputation of the country and
to be eminently useful, both to the Government and the people, that

he should be furnished with the mejins of competing with his Eu-
ropean rivals.

Professor Morse bases his system upon the two following facts

in science :

First. That a current of electricity will pass to any distance

along a conductor connecting the two poles of a voltaic battery or
generator of electricity, and produce visible effects at any desired

points on that conductor.

Second. That magnatism is produced in a piece of soft iron

(around which the conductor, in its progress, is made to pass) when
the electric current is permitted to flow, and that the magnetism
ceases when the current of electricity is prevented from flowing*

This current of electricity is produced and destroyed by breaking
and closing the galvanic circuit at the pleasure of the operator of
the telegraph, who in this manner directs and controls the operation

of a simple and compact piece of mechanism, styled the register,^

which, at tne will of the operator at the point of communication, is

made to record, at the point of reception, legible characters, on a
roll of paper put in motion at the same time with the writing instru-

ment< These characters the inventor has arranged into a conven-
tional alphabet, which is contained in the letter appended to this

report, and which is capable of being learned and used with very
little practice.

Professor Morse has submitted his telegraphic plan to the severe

scrutiny of European criticism ; and the Academy of Sciences, of
Paris, the highest* scientific tribunal in the world, hailed it with en-

thusiasm and approbation, when its operation was exhibited, and
its principles explained by their distinguished perpetual secretary,

M. Arago.
It appears, from documents produced by Professor Morse, that

the thanks of several learned bodies in France were voted to him
for bis invention, and the large medal of honor was awared to him
by the Academy of Industry. It further appears, that several oth-

er systems of telegraphs on the electric plan (among which were
Wheatstone's, of London, Steinheil's, of Munich, and Masson's, of
Caen) had been submitted at various times for the consideration

of the French Government, who appointed a commission to exam-
ine and report on them all, at the head of which commission was
placed the administrator-in-chief of the telegraphs of France, (M.

Foy,) who, in a note to Professor Morse, thus writes:
" I take a true pleasure in confirming to you in writing that which

I have already had the honor to say to you vive voce-—that I have
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ptominently pfesehted to Monsieur the Minister of the Interior

your electro-magnetic telegraph, as being the system which pre-

sents the best chance of a practical application ; and I have declar-

ed to him that, if some trials are to be made with electric telegraphs

I do not hesitate to recommend that they should be made with,

your apparatus." -

Your committee, in producing further evidence of the approba-1

tion by the scientific world of the system of Professor Morse, would
cite the letter of Professor Henry, of Princeton College, well known
for his eminent attainments in electrical science, (marked A,) in

the appendix of this report.

More recently, a committee, consisting of some of our most dis-

tinguished scientific citizens, was appointed by the American lusti-

tute of New York to examine and report upon this telegraph, who
made the report (B) in the appendix. In compliance with the re-

commendation of this report, the Institute awarded to Professor

Morse the gold medal.

Besides the evidence thdSe testimonials furnish of the excellence

of Professor Morse's system, your committee, as well as the greater

part of the members of both Houses of Congress, have had a prac-

tical demonstration of the operation of the electro-magnetic tele-

graph, and have witnessed the perfect facility and extraordinary

rapidity with which a message can be sent by means of it from
one extremity of the Capitol to the other. This rapidity is not

confined in its effects to a few hundred feet, but science makes it

certain that the same effects can be produced^ at any distance on
the globe, between any two given points connected by the con-

ouctors. '

Your committee have alluded to other electric telegraphs ; for,

as is not uncommon in the birth of great inventions^ scientific minds

have, at nearly the same period of time, in various parts of Europe
conceived and planed electric telegraphs ; but it is a matter of

national pride, that the invention of the first electro-magnetic tele-

graph, by Professor Morse, as well as the first conception of using

electricity as the means of transmitting intelligence, by Doctor
Franklin, is the offspring of American genius^ ' V
Your committee beg leave to refer to the letter of Prof. Morse,

(marked C,) in the appendix, to C. G. Ferrisj one of the committee
giving, at his request, a brief history of the telegragh since it was
before Congress, in 1838, for some interesting information concern-

ing it, and for Professor Morse's estimate of the probable expense
of establishing his system of telegraphs for thirty or forty miles.

They would also refer to the House document No. 15, (Decem-
ber 6, 1837,) and to House report No. 753, (April 6, 1838,) for

valuable information on the subject of telegraphs, •

Your committee invite special attention to that part of Professor
Morse's letter which details the plan of a revenue which may be
derived from his telegraphic system, when established to an extent
isTifficient for the purposes of commercial and general intelligence*

From these calculations, made upon safe data^ it is probable that an
47



870 Eleetro-Magnetic Telegraph

income would by derived from its use by merchants and citizens

more than sufficient to defray the interest of the capital expended
in its estabhshment. So inviting, indeed, are the prospects of pro-

fit to individual enterprise, that it is a matter of serious considera-

tion, whether the Government should not, on this account alone,

seized the present opportunity of securing to itself the regulation

of a system which, if monopolized by a private company, inight bo
used to the serious injury of the Post Office Department, and which
could not be prevented without such an interference with the rights

of the inventor and of the stockholders as could not be sustained

by justice or public opinion.

After the ordeal to which the electro-magnetic telegraph system
has been subjected, both in Europe and in America, and the voice

of the scientific world in its favor, it is scarcely necessary for your
committee to say that Uiey have the fullest confidence in Professor

Morse's plan; and they earnestly recommend the adoption of it by
the Government of the United States. They deem it most fortun-

ate that no definite syste.Tfi of telegraphs should hitherto have been
adopted by the Government, since it enables them to establish this

improved system, which, in the opinion of your committee, is decid-

edly superior to any other now in use, possessing an advantage over
telegraphs depending on vision, inasmuch as it may be used both

by night and day, in all weathers, and in all seasons of the year,

with equal convenience; and also, possessing an advantage over
electric telegraphs heretofore in use, inasmuch as it records, in per-

manent legible characters on paper, any communication which may
be made by it, without the aid of any agent at the place of record-

ing, except the apparatus which is put in motion at the point 5f
communication. Thus, the recording apparatus, called the register,

may be left in a closed chamber, where it will give notice of its

commencing to write by a bell, and the communication may be
found on opening the apartment. Possessing these great advanta-

ges, and the means of communication not being liable to interrup-

tion by the ordinary contingencies which may impede or prevent

the successful action of other telegraphs, the advantages to be de-

rived from it will soon be apparent to the community, and it will

become the successful rival ot the Post Office, when celerity of
communication is desired, and create a revenue from which this

system of telegraphs may be extended and ramified through all

parts of the country, without imposing any burden upon the people

or draughts on the Treasury, beyond tlie outlay for its first estab-

Jishment.
' As a first step towards the adoption of this system of telegraphy by
the Government, your committee recommend the appropriation of
thirty thousand dollars, to be expended under the direction of the

Postmaster General, in constructing a line of electro-magnetic tele-

graphs, under the superintendance of Professor Samuel F. B. Morse,

of such length and between such points as shall fully test its prac-

ticability and utility ; and for this purpose they rjspeclfully submit

the following bill: . , , .
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A BILL to test the practicability of establishing a system of elec-

tro-magnetic telegraphs by the United States,

Be it enacted by the Senate and House of Representatives of the

United States in Congress assembled, That the sum of thirty thou-
sand dollars be, and is hereby, appropriated, out of any moneys in
the Treasury not otherwise appropriated, for testing the capacity
and usefulness of the system of electro-magnetic telegraphs invent-
ed by Samuel F. B, Morse, of New York, for the use of the Gov-
ernment of the LTnited States, by constructing a line of said electro-

magnetic telegraphs, under the superintendence of Professor Sam-
uel F. B. Morse, of such length and between such points as shall

fully test its practicability and utility ; and that the same shall be
expended under the direction of the Postmaster General, upon the

application of said Morse,
Sec, 2. ^nd be it fm-ther enacted, That the Postmaster General

be, and he is hereby, authorized to pay, out of the aforesaid thirty

thousand dollars, to the ^aid Samuel F. B. Morse, and the persons
employed under him, such sums of money as he may deem to be a
fair compensation for the services of the said Samuel F. B. Morse,
and the persons employed under him, in constructing and in super-
intending the construction of the js^id line of telegrap^ia iiu.^bojri^d

by this bilK
f^'./^ 1 5 -

--'''"-'
A.

' PniNCETON C0LI.EOE, February 24, 1842,

My Dear Sir

:

—I am pleased Xo learn that you have again peti-

tioned Congress in reference to your telegraph, and I most sincere-

ly hope that you will succeed in convincing our Representatives of
the importance of the invention. In this you may, perhaps, find

some difficulty, since, in the minds of many, the electro-magnetic

telegraph is associalcd with the various chimerical projects con-
stantly presented to the public, and particularly with the schemes,

so popular a year or two ago, for the application of electricity as a .

moving power in the^rts. I have asserted, from the first, that all

attempts of this kind are premature, and made without a proper

knowledge of scientific principles. The case is, however, entirely

different in regard, to the electro-magnetic telegraph. Science is

nowfully ripefor this application, and I have not the least doubt, if

proper means be afforded, of the perfect success of the invention.

The idea of transmitting intelligence to a distance by means of
electrical action has been suggested by various persons, from the

time of Franklin to the present ; but until within the last few years,

or since the principal discoveries in electro-magnetism, all attempts

to reduce it to practice were necessarily unsuccessful. The mere
suggestion, however, of a scheme of this kind is a matter for which
little credit can be claimed, since it is one which would naturally

arise in the mind of almost any person familiar with the phenomena
of electricity ; but the bringing it forward at the proper moment,
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when the developments of science are able to furnish the means of
certain success, and the devising a plan for carrying it into practi-

cal operation, are the grounds of a just claim to scientific reputation

as well as to public patronage.

About the same lime with yourself. Professor Whealstone, of
London, and Dr. Sleinheil, of Germany, proposetJ plans of the

electro-magnetic telegraph, but these differ as much from yours as

the nature of the common principle would well permit ; and unless

some essential improvements have lately befen made in these Eu-
ropean plans, I should prefer the one invented by yourself.

'^'With my best wishes for your success, I remain, with much es-»

teem, yours, truly, Joseph Henry, »

Professor Morse,
'

. i

Vl' • ELECTRO-MAONETIC TELEGRAPH. f

*« '* * •' New York, September 12, 1842.

Thd undersigned, the committee of arts and sciences of the

American Institute, respectfully report: i

That, by virtue of the power of adding to their numbers, they
called to their aid the gentlemen whose names are hereunto annexed,
with those of the original members of the committee, and proceed-
ed to examine Professor Morse's electro-magnetic telegraph.

Having investigated the scientific principles on which it is found-
ed, inspected the mechanism by which these principles are brought
into practical operation, and seen the instruments in use in the
transmission and return of various messages, they have come to

the conclusion that it is admirably adapted to the purposes for

which it is intended, being capable of forming words, numbers,
and sentences, nearly as fast as they can be written in ordinary
characters, and of transmitting them to great distances with a ve-

locity equal to that of light. They therefore beg leave to recom-
mend the telegraph of Professor Morse for such testimonials of the

approbation of the American Institute as may in its judgment be
due to a most important practical application of high science,

brought into successful operation by the exercise of much mechap^
ical skill and ingenuity. ,•

All which is respectfully submitted.

James Renwick, L. L. D-,
,

Prof. Chem, and Nat. Phil., Columbia Coll. N. Y,

i John W. Draper, M. D.,
^

»iii ii:. Prof. Chem. and Min., University, city of New Yorh ./

jr«ft»y William H. Ellet, M. D.,
j

Klc|mo;4fi Uii .; Prof. Chem. etc.. Coll. of Columbia, S, C,
,

i James R. Chilton, M. D.,
;

i G. C. ScHAEFFER,
EpwARD Clark, ;

I Charles A. Lee, M. D. ^
, Ejttract from the minutes of the Institute ; i<y : vifu-.-j-rj-ifeyl^
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Resolved. That the report be accepted, adopted, and referred to

the premium committee, and that the recording secretary be direct-

ed to publish the same, at the expense of the Institute.

c.

New York, December 6, 1842.

Dear Sir :-^In compliatice with your request, I give you a slight

history of my electro-magnetic telegraph, since it was presented for

the consideration of Congress, in the year 1838.

During the session of the 25th Congress, a report was made by
the Committee on Commerce of the House, which concluded by
unanimously submitting a bill appropriating $30,000 for the pur-
pose of testing my system of electro-magnetic telegraphs. The
pressure of business at the close of that session prevented any ac-

tion being taken upon it.

Before the session closed, I visited England and France, for the

double purpose of submitting my invention to the test of European
criticism, and to secure to myself some remuneration for my large

expenditures of time and money in elaborating my invention. In
France, after a patent had been secured in that country, my tele-

graph first attracted the attention of the Academy of Sciences, and
its operation was shown, and its principles were explained, by the

celebrated philosopher, Arago, in the session of that distinguished

body of learned men on September 10, 1838. Its reception was
of the most enthusiastic character. Several other Societies, among
which were the Academy of Industry and the Philotechnic Society,

appointed committees to examine and report upon the invention,

from all which I received votes of thanks, and from the former the

large medal of honor. The French Government at this time had
its attention drawn to the subject of electric telegraphs, several sys-

tems having been presented for its consideration, from England,
Germany, and France. Through the kind officers of our minister

at the French Court, General Cass, my telegraph was also submitted;

and the Minister of the Interior (M. Montalivet) appointed a com-
mission, at the head of which was placed M. Alphonse Foy, the

administrator-in-chief of the telegraphs of France, with directions

to examine and report upon all the various systems which had been
presented. The result of this examination (in which the ingenious

systems of Professor Wheatstone, of London, of Professor Slein-

heil, of Munich, and Professor Masson, of Caen, passed in review)

was a report to the Minister in favor of mine. In a note addressed

to me by M, Foy, who had expressed his warmest admiration of
my telegraph in my presence, he thus writes

:

" I take a true pleasure* in confirming to you in writing that which
I have already had the honor to say to you viva voce, that I have
prominently presented (signale) to Monsieur the Minister of the In-

terior your electro-magnetic telegraph, as being the system which
presents the best chance of a practical application ; and I have
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staled to him that if some trials are to be made with electric tele-

graphs, I hesitate not to recommend that they should be made with
your apparatus."

In England, my application for a patent for my invention was
opposed before the Attorney General, by Professor Wheatslone and
Mr. Davy, each of whom had systems already patented, essentially

like each other, but very different from mine. A patent was de-

nied me by the Attorney General, Sir John Campbell, on a plea

which I am confident will not bear a legal examination. But there

being no appeal from the Attorney General's decision, nor remedy,
except at enormous expense, I am deprived of all benefit from my
invention in England. Other causes than impartial justice evident-

ly operated against me. An interest for my invention, however,
sprung up voluntarily, and quite unexpectedly, among the English

nobility and gentry in Paris, and, had I possessed the requisite

funds to prosecute my rights before the British Parliament, I could

scarcely have failed to secure them, so powerfully was I supported

by this interest in my favor ; and I should be ungrateful did I not

lake every opportunity to acknowledge the kindness of the several

noblemen and gentlemen who volunteered to aid me in obtaining

my rights in England, among the foremost of whom were the Earl

of Lincoln, the late celebrated Earl of Elgin, apd the Hon, Ilcnrjf

Drummond, ^

, I returned to the United States in the spring of 1839, under an
engagement entered into in Paris with the Russian Counsellor of
State, the^Baron Alexandre de Meyendorff, to visit St. Petersburg
with a distinguished French savan, M. Amyot, for the purpose of
establishing my telegraphic system in that country, The contract

formally entered into, was transmitted to St. Petersburg, for the

signature of the Emperor, which I was led to believe would be given

without a doubt; and, that no time should be lost in my prepara-

tions, the contract, duly signed, was to be transmitted to me in

New York, through the Russian ambassador in the United States,

in four or five weeks, at farthest, after mv arrival home.
After waiting, in anxious suspense, for as many months, without

any intelligence, I learned indirectly that the Emperor, from causes

not satisfactorily explained, refused to sign the contract.

These disappointments, (not at all affecting the scientific or prac-

tical character of my invention,) combined with the financial de-

pression of the country, compelled me to re&t a while from further

prosecuting my enterprise. For the last two years, however, un-

der many discouraging circumstances, from want of the requisite

funds for more thoroughly investigating some of the principles in-

volved in the invention, 1 have, nevertheless, been able to resolve

all the doubts that lingered in my own mitd, in regard to the per-

fect practicability of establishing my telegraphic system to any
extent on the globe. I say, " doubts that lingered in my own mind;"

the principal, and, indeed, only one of a scientific character, which
at all troubled me, I will state, and the manner in which it has been

resolved : , , . ; . •
.. .- . ~: .-. , _ .,.
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' At an early »tage of my cxperiir>ents, I found that the magnetic
power produced in an electro-magnet, by a single galvanic pair, di-

minished rapidly as the length of the conductors increased. Ordi*
nary reasoning on this fact would lead to a conclusion fatal to the

whole invention, since at a great distance I could not operate at

all, or, in order to operate, I should be compelled to make use of a
battery of such a size as would render the whole plan in effect im-
practicable. I was, indeed, aware that by multiplying the pairs in

the battery—that is, increasing the intensity or its propulsive pow-
er-^^H;ertain effects could be produced at great distances, such as

the decomposition of water, a visible spark, and the deflection of
the magnetic needle. But as magnetic effects, ex<:ept in the latter

case, had not to my knowledge been made the subject of careful

experiment, and as these various effects of electrical action seemed
in some respects, to be obedient to different laws, I did not feel

entirely assured that magnetism could be produced by a multiplica-

tion of pairs sufficiently powerful at a great distance to effect my
purpose^ From a series of experiments which I made, in conjunc-

tion with Professor Fislier, during the last summer, upon 33 miles

of wire, the interesting fact, so favorable to my telegraphic system,

was fully verified, that u;/ii7c/Ae distance increased in an arithmetical

ratio, an addition to the series of galvanic pairs of plates increased

the magnetic power in a geometric ratio. Fifty pairs of plates were
used as a constant power. Two miles of conductors at a time^from
two to thirty-three, were successively added to the distance. The
weight upheld by the magnet from the magnetism produced by 50
pairs gradually dicninished up to the distance of 10 mile^ ; after

which, the addition of miles of wire up to 33 miles (the extent to

which we Were able to try it) caused nofarther visible diminution of
power. The weight then sustained was a constant quantity. The
practical deduction from tfiese experiments is the fact that with a

very small battery all the effects I desire, and at any distance, can
be produced. In the experiments alluded to, the fifty pairs did not
occupy a space of more than 8 cubic inches, and they comprised but

50 square inches of active surface.

The practicability of establishing my telegraphic system is thus

relieved from ail scientific objections.

Let me now turn your attention, sir, one moment to a considera-

tion of the telegraph as a source of revenue. The imperfections of
the common systems, particularly their uselessness, on account of
the weather, three-quarters of the time, have concealed from view
so natural a fruit of a perfected telegraphic system. So uncertain

are the common telegraphs as to time, and so meager in the quan*
lity of intelligence they can transmit under the most favorable cir-

cumstances, that the id^ of making them a source of revenue
would not be likely to occur. So far, indeed, from being a source

of revenue, the systems in common use in Europe are sustained at

great expense ; an expense which, imperfect as they are, is justified

jn the view of the Government, by the great political advantages

which they produce. Telegraphs with them are a Government
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monopoly, and used only for Government purposes. They are in

harmoney with the genius of those Governments. The people have
no advantage from them, except indirectly as the Government is

benefitedv Were our mails used solely for the purposes of the

Government, and private individuals forbidden to correspond by
them, they would furnish a good illustration of the operation of the

common European telegraphic system. "

The electro-magnetic telegraph, I would fain think, is more in

consonance with the political institutions under wich we live, and
is fitted, like the mail system, to diffuse its benefits alike to the Gov-
ernment and to the people at large.

^'

As a source of revenue, then, to the Government, few, I believe,

have seriously computed the great profits to be derived from such

a system of telegraphs as I propose ; and yet there are sure data

already obtained by which they can be demonstrated*
The first fact is, that every minute of the *24 hours is available to

send intelligence.

The second fact is, that 12 signs, at least, can be sent in a min*

ute, instantaneously, as any one may have proof by actual demon-
stration of the fact on the instrument now operating in the Capitol.

There can be no doubt that the cases, were such speedy trans-

mission of intelligence from one distant city to another is desirable

are so numerous, that, when once the line is made for such trans-

mission, it will be in constant use, and a demand made for a greater

number of lines.

The paramount convenience, to commercial agents and others,

of thus corresponding at a distance, will authorize a rate of postage
proportionate to the distance, on the principle of rating postage by
the mails.

To illustrate the operation of the telegraph in increasing the

revenue, let us suppose that but 18 hours of the 24 are efficiently

used for the actual purposes of revenue ; that hours are allowed

for repetitions and other purposes, which is a large allowance. This
would give, upon a single circuit, 12,960 signs per day, upon which
a rate of postage is to be charged. Intelligence ofgreat extent may
be comprised in a few signs. Suppose the following commercial
cummunication is to be transmitted from New York to New Or-
leans.

Yrs., Dec, 21, rec. Buy 25 bales c, at 9, and 300 pork, at 8.
*

Here are 30 signs, which take three minutes in the transmission

from New York to New Orleans, and which informs the New York
merchant's correspondent at New Orleans of the receipt of a cer-

tain document, and gives him orders to purchase 25 bales of cotton

at 9 cents per pound, and 300 barrels of pork as 8 cents per pound.
Thus may be completed, in three minute*, a transaction in business

which now would take at least four or five weeks to accomplish.

Suppose that one cent per sign be charged for the first 100 miles,

increasing the charge at the rate of half a cent each additional 100
miles, the postage of the above communication would be $2,88 for

a distance of 1,500 miles. It would be sent 100 miles for 30 cents.

Would any merchant grudge so small a sum for sending such an
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amount of mformation in so short a time to such a distance? If

time is money, and to save tin» is to save money, surely such an
immense saving of time is the saving of an immense sum; of money.
A telegraphic line of a single circuit only, from New York to New
Orleans, would realize, then, to the Government, daily^ in the cor-

respondence between those two cities alone, over one thousand dol"

lars gross receipts, or over $300,000 per annum.
But it is a well-established fact,^ that, as facilities of intercourse

increase between different parts of the country, the greater i& that

intercourse. Thousands travel, in this day of railroads, and. steam-

boats, who never thought of leaving their homes before. Establish,

then, the means of instantaneous communication between the most
distant places, and the telegraphic line of a single circuit will very
soon be insufficient to supply the demands of the public—they will

req<iire inore.

Two circuits wiU of course double the facilities^ and double the

revenue ; but it is an important fact, that the expense of afterwards
establishing a second, or any number of circuits, does not proceed
on the doubling principle. If a channel for conveying a single cir-

cuite be made in the first instance of sufficient capacity to contain

many more circuits, which can easily be done, additional circuits

can be laid as fast as they are called for, at but little more than the

cost of the prepared wire. The recent discovery of Professor

Fisher and myself shows that a single wire may be made the com-
mon conductor for at least six circuits. How many more we have
not yet ascertained. So that, to add another circuit is but to add
another wire. Fifty dc^lars per mile, under these circumstances,

would therefore add the means of doubling the facilities and the

revenue. ».

Between New York and Philadelphia, for example, the whole
cost of laying such an additional circuit would be but $5,000, which
would be more than defrayed by two months' receipts only from tb^
telegraphs between those two cities. „,

There are two modes of establishing the line of conductors.

The first and cheapest is doubless that of erecting spars about 30
feet in height and 350 feet apart, extending the conductors along
the tops of the spars.' This method has some obvious disadvan-

tages. The expense would be from $350 to $400 per mile* >j4

The second method is that of enclosing the conductors in leaden
tubes, and laying them in the earth. 1 have made the following

estimate of the cost of this methods
-t^jWire, prepared, per mile *t:K|tnA
/jjFiLead pipe, with soldesings ,iv^4m 4y

Delivery of the pipe and wire

Passing wire into the pipes

Excavations and filling in about l.WO yards per

mile, or 3 feet deep, at 15 cents per square yard

Laying down the pipe

il50 00
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in 1893, who simplified the plan by using but a single ne«d)e tnd a
single circuit. Professor Wheatstone's, of London invented in 1837
comes under the same category ; he employs five needles an<i six

conductors. Professor Sleinheil's, also invented in 1837, employs
two needles and two conductors.

But there was another discovery, in the infancy of the science of
electro-magnetism, by Ampere and Arago, immediately consequent
on that of Oersted, namely : the electro-magnet, which none of
the savans of Europe who have planed electric telegraphs ever
thought of applying, until within two years past, for the purpose of
signals. My telegraph is essentially based on this latter discovery.

Supposing my telegraph to be based on the same principle with
the Europeane lectric telegraphs, which it is not, mine, having been
invented in 1832, would still have the precedence, by some months
at least, of Gauss and Weber's to whom Steinheil gives the credit

of being the first to simplify and make practicable the electric tele-

graph. But when it is considered that all the European telegraphs

make use of the deflection of the needle to accomplish their results

and that none use the attractive power of the electro-magnet to toriYe

in legible characters, I think I can claim, without injustice to others,

to be the first inventor of the electro-magnet telegraph.

In 1839, 1 visited London, on my return from France, and through
the polite solicitations of the Earl of Lincoln, showed and explain-

ed its operation at his house, on the 19th of March, 1839, ton large

company, which he had expi*essly invited for the purpose, compos-
ed of Lords of the Admiralty, members of the Royal Society, and
members of both Houses of Parliament. "

Professor Whcatstone has announced that he has recently (in

1840) also invented and patented an electro-magnetic telegraph, dif-

fering altogether from his invention of 1837, which he calls his

?nagnetiC'ne€dle telegraph. His is, therefore, the first European
electro-magnetic telegraph, and was invented, as is perceived, eight

years subsequent to mine, and one year after my telegraph was ex-

hibited in the public manner described at the Earl of Lincoln's

residence in London.
I am the more minute in adducing this evidence of priority of

invention to you, sir, since 1 have frequently been charged by
Europeans in my own country with merely imitating long-known
European inventions. It is therefore due to my own country, as

well as to myself, that in this matter the facts should be known.
Professor Sleinheil's telegraph is the only European telegraph

that professes to write ihe intelligence. He records, however, by
the delicate touch of the needle in its deflections, with what practi-

cal effect I am unable to say ; but I should think that it was too

delicate and uncertain, especially as compared with the strong and
efficient power which may be produced in any degree by tlw olec^

tro-magnet. i'.

I have devoted many years of my life to this invention, sustained

in many disappointments by the belief that it is destined eventually

to confer immense benefits upon my country and iho world.
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I am persuaded that whatever faciHtates intercourse between
the different portions of the human family will have the effecit^yn-

der the guidance of sound moral principles, to promote tlie best

interests of man. I ask of Congress the means of demoiistriiting

its efficiency,

. I remain, sir, witli great respect, ypur most obedient servant, ^^

J,, Samuel F> B. Morse, ^^

•^f. Hon. Charles G, Ferris, -

y' Member of the House of Representatives from the city of New
1"" York, and one of the Committee on Commerce, to whom was
O ' referred the subject of the expediency/ of adopting a system of
^^*' electro-magnetic telegraphs for the United Stales.

, The following is the alphabet for Morse's electro-magnetic telex

'l-ji :. ALPHABET . . ., ...... . •.i.jV.NUMKJ^AA'i .._..,.;. )r

witt'fA - •— •'•>»3 *if» ?ia terfJ ihii^.')i«w'^c.f *i-j^^i 1^;%^

E - ^*.^•V'Jy^bi ltv%.r^s(»iR<yi\HsSil;'vrfi 5 — __ _ vfi!t9if>.>j.

hue -K. — - -- tu-ir^o.-wwii^tt'^iro- >^fi«.^ r'-ii%'^-^'

Its, ^ I tJ^t1'T'-^tnt:t:;if*i -..,.,•.- >r.-.v=»,, f: .»':•

•* R i<pi\i!v»r>Lyrn lutt«fc/!r.^>rt3J<? h;M;.^^irm!-«K?; ,_;;'T

4MMn4| l«i»w irtttw .jpMl'i
!
•>?« ; -r ^

'

ji-

y'^it is obvious that a cabbage, a pine apple, or a primrose, ,efin no
^ore live without a due supply of food, than a rabbit or a canary

bird,; but animals must mo»eover have a peculiar kind of food ;

the rabbit, greens and oats ; and the canary, rape, millet, or otl^er

fiiiiall seeds ; while in the case of plants, which are fixed to a sppi

gj)d cannot travel about to select their food, such di/ferences, whei^



Toodfor Garden Plants,. 881

they do exist» are not often ofpractical imporlanee, the food ^i all

plants being nearly, for far as it is known, very similar in kind.

The principal difference in most garden plants compared with

Others is their greater delicacy; and hence, so far as practice is

concerned, their food must require if I may use the term, more
delicate and refined cookings and management. This will appear
as we proceed, in the several branches into which it will he advan-
tageous to divide our subject, beginning with what may be termed
Garden Chemistry, meaning thereby a detail of the chemical ele-

nients which enter into the food of garden plants.

Garden Chemistry,-—Passing over, for the present, the food on
which young plants are nourished at their first germinating from
seed, which is as different, as we shall afterwards see, as the milk
diet of our own infancy is from beef and bread,—let us consider

the food requisite for plants after they have exhaiistod the milky
pulp contained in the seed lobes and seed leaves.

After young animals are weaned, they are nourished upon either-

vegetable or animal substances, or a mixture of both, together withi

water for drink, that is, a solvent to dissolve the more solid matters.

These have to undergo the process of digestion in the stomach,
where the heat is uniformly ninety-eight degrees, and the mixture^

of the various substances effected by the motion of the stomach,
which is similar to that of an earth-worm. On the pulpy mass thus

produced in the stomach passing onwards into the chyle-gut, it is

mixed with a portion of bile which separates it into two portions,

—one useless, that passes off through the bowels, and another useful

which is taken up by the mouths of innumerable small tubes that

open on the inner surface of the intestines, and after all these small

tubes unite into a single large one, they discharge this useful por-

tion into the blood. Such, in brief, are the first processes by which
animals are nourished with food. i

Plants, on the other hand, having no stomach, like animals, for

the digestion of food, and not being capable of travelling from the

spot where they are planted, (except very partially by extending

their roots,) must depend altogether on what they can meet with
there.

We find, accordingly, ift the surface earth, or soil where the roots

of plants are, that processes are always going on very similar to

digestion in the animal stomach ; I mean, that portions of animal

and vegetable substances in the soil are dissolved (I might in one

sense say digested) and mixed with the water and air diffused

through the soil.

In this point of view, the whole of the soil where a plant is root-

ed, may be considered as similar to the mass produced in the animal

stomach by the first process of digestion, and consisting of two por-

tions, one useful and the other useless. The soil would thence ap-

pear to perform an oflice, similar to that of the animal stomach, in

preparing the food of plants,—the process, independent of other

circumstances, going on more slowly from deficiency of heat in the

soil, which in this climate at least, is, on an average, far below ninetyp

/eight degrees, which is the hejit of the ani.ip^) litoraach. |'
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The only thing in the soil that appears similar to the motions of
the bowels of animals, by which the digested food is brought to the

mouths of the little tubes, to be forwarded to the blood, is the mo-
tion of the water, or moisture in which the useful portion of the

vegetable and animal substances are dissolved, a motion quite in-

dispensable, as we shall afterwards see. This water being then

diffused through the soil, a portion of it must offer itself to the tips

of the root fibres, or rootlets, where are suckers somewhat similar

to those on the inner surface of the animal intestines. >h>

It being of the first importance to ascertain of what materials the

useful portion of the substances thus dissolved in water consist,

many experiments have been made for that purpose: but the great

difficulty of the subject has caused much diversity of opinion among
those who have engaged in the inquiry. As it would, I think, be

unprofitable, if not injurious, to distract the beginner with conflict-

ing views here, which he can examine at leisure in larger works, I

shall confine myself to what is least disputed and most generally

adopted.

Upon trying, by means of chemical tests, the materials taken up
by plants from the soil, they are found t» consist of water, with

which are mixed carbonic acid gas, and nitrogen or azote, along

with a few other principles, usually in small proportions, which it

may be well to examine separately.

Water.—From experiments made by Van Helmont and Boyle,

who reared plants in earth previously dried in an oven, and by Du
Hamel and Bonnet, who reared others upon sponges and moss sup-

plied only with water, it was concluded that water alone is the food

of plants; though the inference is faclty, in consequence of over-

looking what might be contained in the water before it was
used, and also what it might afterwards derive from the atmos-

phere as well as from the earth or the sponge. That water, indeed

is not all the food necessary, was proved by the plants so treated

not remaining healthy ; and it is well known, that though hyacinths

and other bulbs will flower in glasses containing nothing but water

yet they never in such cases form seed : and if thus kept for a few
months, they will infallibly die, as other plants do when placed in

calcined or roasted sand, and watered with distilled water. The
hyacinths in glasses, moreover, are not found to thrive unless the

water is frequently changed, indicating, that it is not the water

alone, but something in the water which has become exhausted, or

at least deteriorated, by the slimy matter thrown out by the roots.

*' The materials, which water holds or may hold disolved, are there-

fore important to be ascertained, and this may be partially known
by color, taste, or smell, but more correctly by chemical tests. It

is only, however, requisite for gardening purposes to discover the

materials which may prove useful or hurtful, and these, for the most
part, are but few in number. i^

Among the substances useful to vegetation dissolved fn the water

of soils, may be reckoned atmospheric, air, carbonic acid gas, hy-

drogen gas, humic acid, and a small portion of the salts of lime and
potass.

'

,
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Among the things hurtful are most of the acids, the salts of mag-
nesia and iron, metalHc substances in general, and stagnant water.

It is also important to bear in mind, that the purest water is not

a simple substancCj but composed, as discovered by Cavendish, of
eight parts oxygen gas, and one part hydrogen gas, or two volumes

of hydrogen and one of oxygen, the correctness of which composi-

tion is proved by exploding, or burning these proportions of the two
gases together, when the result is pure water. Plants seem to have
the power of decomposing the water which enters into their sys-

tem from the earth or the air ; that is, of separating it into its

component parts, oxygen and hydrogen.
Atmospheric Air.-^-kW water openly exposed contains more or

less of the air of the atmosphere, which consists of two gases, name-
ly, twenty-one parts, by measure, of oxygen, and seventy-nine parts

of nitrogen or azote with, in general, about one thousandth part of
carbonic acid gas. It is chieHy owing to the atmospheric air, and ,

a little carbonic acid gas, that common water, though said to be
tasteless* is agreeable to drink ; for when these are expelled by
boiling, it taste vapid and unpleasant.

That the air contained in the water which enters into plants is

important to vegetation, appears from water being found beneficial

in proportion as it has had opportunities of becoming mixed with

air. When meadows accordingly are laid under water artificial

in the process of irrigation, it is found rather hurtful than beneficial

if the water is not kept in motion, but allowed to stagnate.

It is on this account, that the water of rivers which run a long

course, is much better for watering than that of springs or lakes,

whose waters contain but a small portion of air, though this does
not apply so well to the stagnant water of ponds or ditches whose
deficiency as to atmospheric air is compensated by the greater por-

tion of carbonic acid and other substances derived from the decay-

ing animal and vegetable substances usually abundant in such places.

The best water however, with respect, to the quantity of atmos-
pheric air, is rain, which falling in small drops, often tossed about
by the wind, has an opportunity of collecting a large proportion of
air during itsdescent to the earth ; and hence, the smaller the bore
of the holes in the rose of a garden watering-pot the better.

As water becomes mixed with air by exposure and agitation, so

does the air become mixed with water by its rising in vapor, and
the driest air accordingly always contains more or less water in

the state of invisible vapor. The quantity of this vapor is- in pro-

portion to the temperature ; and hence, the warmer the air the

greater proportion of vapor it contains. A beautiful provision for

affording some little refreshment to plants at the very time they ex-
posed to exhaustion in hot weather, the operation of which we shall

afterwards see when we come to consider the use of leaves.

Carbon and Carbonic Acid Gas.—Carbon is pure charcoal, which
is well known and easily proved to form a large proportion of most
vegetable substances,—the oak, for example contains sixty ounces
in a cubic foot ; consequently the living plant must have the power

:-i
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of deriving it ft'om carbonic acid gas, for it has been proved by
the experinaents of Sir H. Davy, that the most finely powdered
carbon is not taken up by plants in the solid fornix Nothing, indeed

is more hurtful to plants than smoke, which is carbon mixed with
watery vapor : though soot, which is condensed and collected

smoke> is useful when spread upon the soil, so that water may derive

from it a portion of its gases.

All animal and vegetable substances in a state of fermentation or
putrefaction, give out a considerable portion of carbonic acid gas,

and if it is not dissipated by heat, but confined on or beneath the

surface of the soil, it will become mixed with the moisture there,

and be taken up by the spongelets or the roots of plants. A great
quantity of carbonic acid is also produced by the breathing of ani-

mals and by burning wood, peat, or coal ; and being heavier than
the air of the atmosphere, it must all descend, in the first instance,

to near the surface of the soil, into which much of it must be car-

ried by rains and dews. When it becomes diffused in tlie air how-
ever, its weight has little influence in causing it to descend.

The carbonic acid gas thus mixed with water, and taken up along

with it into the system of plants, is there decomposed, as we shall

afterwards see, into its constituent parts of oxygen and carbon,
part of the oxygen being given off into the air, and the rest with
the carbon reniaining in the plant, where it goes to form most of
the solid parts as well as the nutrient pulp. ;<

The carbonic acid also exists in soils combined with lime, mag-
nesia, iron, and some other substances in the form of carbonates,

which are soluble with great difficulty in very small quantities in

water, but readily in humic acid, as we shall immediately see.

Nitrogen or Azote.—This gas, as we have already seen, constitutes

by much the largest portion of the atmospheric air, and consequently
must enter largely into the system of a plant, though it is not found
in general to contribute so much to vegetable as it does to animal
substances, in all which azote is in considerable proportion.

;^f

Azote is found in larger quantity in cabbages; savoys, cauliflower

brocbli, sea-kale, turnips, radishes, mustard, and cresses, than in

any other garden plants, and it is this which in part produces in

these the peculiar acrid taste which most of them possess. It is

also a chief ingredient in starch and in the gluten of wheat. It is

the nitrogen also, which, escaping from these when boiled, or when
in a state of fermentation or decay, is diffused around and produces
an odor in general very strong aud disagreeable.

It will follow, that as these plants when healthy, contain much
nitrogen it ought in rearing them to be abundantly supplied from
its two chief sources^—the air and decaying animal substances,

—

in other words, by free air and animal manure. Though when it

is an object, as in the rearing of sea-kale, ta render the flavor mild,

the supply of nitrogen must for the reason be diminished, :



^^- :.->is^:':c?v -:'-

.• < - •
' 'r

J -.-

^r.--



:^
3 0112 063011792

./^
*

^

r ''••^l''

-Mr^ H.
»-

•^^^- -ii^lfr-

JTM'

.' < ^«:

.:» *'i

"«

^

-*•>.«' •^

^'-i

^ >

>^U^-^-v.

PirT

>^5V^<


